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INTERNATIONAL CODE COUNCIL

CALIFORNIA GREEN BUILDING STANDARDS CODE — MATRIX ADOPTION TABLE

APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]
The following sections are relocated from the voluntary appendices into one appendix to assist code
users in the planning, design and construction of environmentally sustainable medical facilities under the
authority of the Office of Statewide Health Planning and Development specified in Chapter 1 of this code.

. BSC- HCD DSA OSHPD
Adopting agency BSC SFM BSCC | DPH [AGR|DWR |CEC|CA | SL | SLC
CG 1|2 |WAC|AC | SS|1|1R| 2|3 |45
Adopt entire CA chapter
Adopt entire chapter as
amended (amended X X X
sections listed below)
Adopt only those sections
that are listed below
Chapter/Section
A5.106.9 X X X
A5.203 X
A5.505.4.5.1 X X X

APPENDIX A6.1 - VOLUNTARY STANDARDS
FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

Division A5.1 — SITE PLANNING AND DESIGN

SECTION A5.106
SITE DEVELOPMENT

A5.106.9 Building orientation. Locate and orient the build-
ing asfollows:

1. When site and location permit, orient the building with
the long sides facing north and south.

2. Protect the building from thermal loss, drafts, and deg-
radation of the building envelope caused by wind and
wind-driven materials such as dust, sand, snow and
leaves, with building orientation and landscape fea
tures.

Note: For information on sun angles and shading, visit:
http://www2.aud.ucla.edu/energy-design-tool /.

Calculations may be made using the Solar-2 tool.

Division A5.2 - ENERGY EFFICIENCY

SECTION A5.202
DEFINITIONS

Ab.202.1 Definitions. The following words and terms shall,

for the purposes of this chapter and as used elsewhere in this
code, have the meanings shown herein.

ENERGY STAR. A joint program of the U.S. Environmen-
tal Protection Agency and the U.S. Department of Energy.
ENERGY STAR isavoluntary program designed to identify
and promote energy-efficient products and practices.

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE

SECTION A5.203
PERFORMANCE APPROACH

A5.203.2 Ener gy performance. It istheintent of this codeto
encourage green buildings to achieve exemplary performance
in the area of energy efficiency.

A5.203.2.1 CALGreen Tier 1. [OSHPD 1] To achieve
CALGreen Tier 1, buildings must comply with the latest
edition of “ Savings By Design, Healthcare Modeling Pro-
cedures’ found online at http://www.energysoft.com/ep/
2007SBDHProcedures.pdf.

A5.203.2.2 CALGreen Tier 2. [OSHPD 1] To achieve
CALGreen Tier 2, buildings must exceed the latest edition
of “Savings By Design, Healthcare Modeling Procedures’
by a minimum of 15 percent.

SECTION A5.204
PRESCRIPTIVE APPROACH

A5.204.1 ENERGY STAR equipment and appliances. All
equipment and appliances provided by the builder shall be
ENERGY STAR labeled if ENERGY STAR is applicable to
that equipment or appliance.

A5.204.4 Commissioning. [OSHPD 1 & 4] Building com-
missioning shall be included in the design and construction
processes of the building project to verify that the building’s
energy related systems are installed, calibrated and perform
according to the owner's project requirements, basis of
design and construction documents.

The owner and designer shall designate an individual as
the Commissioning Authority (CxA) to lead, review and
oversee the completion of the commissioning process activi-
ties. The owner shall document the Owner’s Project Require-
ments (OPR). The design team shall develop the Basis of
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

Design (BOD). The CxA shall review these documents for
clarity and completeness. The owner and design team shall be
responsible for updates to their respective documents,
develop and incorporate commissioning requirements into
the construction documents and develop and implement a
commissioning plan. The CxA shal verify the installation
and performance of the systems to be commissioned, verify
that training and operation and maintenance documentation
have been provided to the owner’s operations staff and com-
plete a commissioning report.

Commissioning process activities shall be completed for
the following energy-related systems, at a minimum:

1. Hesating, ventilating, air conditioning and refrigeration
(HVAC&R) systems (mechanical and passive) and
associated controls.

2. Lighting and daylighting controls.

3. Domestic hot water systems.

4. Renewable energy systems (wind, solar, etc.).

5. Building envelope systems.

A5.204.4.1 Owner’s Project Requirements (OPR). The
expectations and requirements of the building shall be
documented by the owner and the designer before the
design phase of the project begins. This shall be reviewed
by the CxA. At a minimum, this documentation shall
include the following:

1. Environmental and sustainability goals.

Energy efficiency goals.

Indoor environmental quality requirements.
Equipment and systems expectations.

. Building occupant and O& M personnel expectations.

Ab5.204.4.2 Basis of Design (BOD). A written explanation
of how the design of the building systems meets the
Owner’'s Project Requirements shall be completed at the
design phase of the building project and updated as neces-
sary during the design and construction phases. This shall
be reviewed by the CxA. At a minimum, the Basis of
Design document shall cover the following systems:

SN AREN

1. Heating, ventilation, air conditioning (hvac) systems
and controls.

2. Indoor lighting system and controls.
3. Water heating system.
4. Renewable energy systems.

A5.204.4.3 Commissioning plan. A commissioning plan
shall be completed to document the approach to how the
project will be commissioned and shall be started during
the design phase of the building project. This shall be
reviewed by the CxA. The Commissioning Plan shall
include the following at a minimum:

1. Genera project information.
2. Commissioning goals.

3. Systems to be commissioned. Plans to test systems
and components shall include at a minimum:

174

® Copyright © 2019 ICC. ALL RIGHTS RESERVED. Accessed by (), (-) Order Number #100742717 on Aug 12, 2019 09:45 AM (PDT) pursuant to License Agreement with ICC. No further reproduction or
| N TE R NAT' [] NAI_ COD E COUN c I L distribution authorized. Single user only, copying and networking prohibited. ANY UNAUTHORIZED REPRODUCTION OR DISTRIBUTION IS A VIOLATION OF THE FEDERAL COPYRIGHT ACT

a A detaled explanation of the original design
intent;

b. Equipment and systems to be tested, including
the extent of tests;

c. Functionsto be tested,;

d. Conditions under which the test shall be per-
formed; and

e. Measurable criteriafor acceptable performance.
4. Commissioning team information.

5. Commissioning process activities, schedules and
responsibilities — plans for the completion of com-
missioning requirements listed in  Sections
Ab5.204.4.4 through A5.204.4.6 shall be included.

Ab5.204.4.4 Functional performance testing. Functional
performance tests shall demonstrate the correct installation
and operation of each component, system and system-to-
system interface in accordance with the approved plans
and specifications. Functional performance testing reports
shall contain information addressing each of the building
components tested, the testing methods utilized and
include any readings and adjustments made. This shall be
reviewed and verified by the CxA.

A5.204.4.5 Postconstruction documentation and train-
ing. A systems manual and systems operationstraining are
required.
A5.204.4.5.1 Systems manual. Documentation of the
operational aspects of the building shall be completed
within the systems manual and delivered to the building
owner and facilities operator. This shall be reviewed by
the CxA. At a minimum, the systems manual shall
include the following:
1. Site information, including facility description,
history and current requirements.

2. Site contact information.

3. Basic operations and maintenance, including
general site operating procedures, basic trouble-
shooting, recommended maintenance require-
ments, site eventslog.

4. Mgor systems.
5. Site equipment inventory and maintenance notes.
6. Other resources and documentation.

Ab5.204.4.5.2 Systems operations training. The CxA
shall oversee the training of the appropriate mainte-
nance staff for each equipment type and/or system. The
training shall include, as a minimum, the following:
1. System/equipment overview (what it is, what it
does and what other systems and/or equipment it
interfaces with).

2. Review of theinformation in the systems manual .

3. Review of the record drawings on the system/
equipment.

Ab5.204.4.6 Commissioning report. The CxA shall createa
complete report of commissioning process activities under-
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

taken through the design, construction and postconstruction
phases of the building project and provided to the owner.

A5.204.6 Building orientation and shading. Locate orient
and shade the building as required in Section A5.106.9.

SECTION A5.205 [OSHPD 1 & 4]
BUILDING ENVELOPE

Ab5.205.1 Fenestration products and exterior doors.

A5.205.1.1 Certification of fenestration products and
exterior doors other than field-fabricated. Any fenes-
tration product and exterior door, other than field-fabri-
cated fenestration products and field-fabricated exterior
doors, may be installed only if the manufacturer has certi-
fied to the California Energy Commission or if an inde-
pendent certifying organization approved by the
Commission has certified that the product complies with
al of the applicable requirements of this subsection.

A5.205.1.1.1 Air leakage. Manufactured fenestration
products and exterior doors shall have air infiltration
rates not exceeding 0.3 cfm/ft> of window area, 0.3
cfm/ft? of door area for residential doors, 0.3 cfm/ft? of
door areafor nonresidentia single doors (swinging and
sliding) and 1.0 cfm/ft? for nonresidential double doors
(swinging), when tested according to NFRC-400 or
ASTM E283 at a pressure differential of 75 pascals (or
1.57 pounds/ft?), incorporated herein by reference.

Ab5.205.1.1.2 U-factor. A fenestration product’s U-factor
shall be rated in accordance with NFRC 100 or the appli-
cable default U-factor set forth in Table A.5.205.1-A.

Exception: If the fenestration product is a skylight
or is site-built fenestration in a building covered by
the nonresidential standards with less than 10,000
square feet of site-built fenestration, the default U-
factor may be calculated as set forth in Reference
Nonresidential Appendix NA6 of the California
Energy Commission 2008 Building Energy Effi-
ciency Standards for Residential and Nonresidential
Buildings.

Ab.205.1.1.3 SHGC. A fenestration product’'s SHGC
shall be rated in accordance with NFRC 200 for site-
built fenestration or use the applicable default SHGC
set forth in Table A5.205.1-B.

Exception: If the fenestration product is a skylight
or is site-built fenestration in a building covered by
the nonresidential standards with less than 10,000
square feet of site-built fenestration, the default
SHGC may be calculated as set forth in Reference
Nonresidential Appendix NA6 of the California
Energy Commission 2008 Building Energy Effi-
ciency Standards for Residential and Nonresidential
Buildings.
Ab5.205.1.1.4 L abeling. Fenestration products shall:
1. Have a temporary label (or label certificate for
site- built fenestration) meeting the reguirements

of Section 10-111(a)1 of Title 24, Part 1 not to be
removed before inspection by the enforcement

agency, listing the certified U-factor and SHGC
and certifying that the air leakage requirements of
Section A5.205.1.1.1 are met for each product
line; and

2. Have a permanent label (or label certificate for
site-built fenestration) meeting the requirements
of Section 10-111(a)2 of Title 24, Part 1 if the
product is rated using NFRC procedures.

Ab5.205.1.1.5 Fenestration acceptance requirements.
Before an occupancy permit is granted, site-built fenes-
tration products in other than low-rise residential build-
ings shall be certified as meeting the Acceptance
Requirements for Code Compliance, as specified by the
Reference Nonresidential Appendix NA7 of the Cali-
fornia Energy Commission 2008 Building Energy Effi-
ciency Sandards for Residential and Nonresidential
Buildings to ensure that site-built fenestration meet
Standards requirements, including a matching label cer-
tificate for each product installed and be readily acces-
sble at the project location. A Certificate of
Acceptance shall be submitted to the enforcement
agency that certifies that the fenestration product meets
the acceptance requirements.

Exception: Fenestration products removed and rein-
stalled as part of a building alteration or addition.

Ab5.205.1.2 Installation of field-fabricated fenestration
and exterior doors. Field-fabricated fenestration and
field-fabricated exterior doors may be installed only if the
compliance documentation has demonstrated compliance
for the installation using U-factors from Table A5.205.1-A
and SHGC values from Table A5.205.1-B. Field-fabri-
cated fenestration and field-fabricated exterior doors shall
be caulked between the fenestration products or exterior
door and the building and shall be weatherstripped.

Exception: Unframed glass doors and fire doors need
not be wesatherstripped or caulked.

Ab5.205.2 Joints and other openings. Joints and other open-
ings in the building envelope that are potential sources of air
leakage shall be caulked, gasketed, weatherstripped or other-
wise sealed to limit infiltration and exfiltration.

Ab5.205.3 Insulation and roofing products.

Ab5.205.3.1 Certification by manufacturers. Any insula-
tion shall be certified by Department of Consumer Affairs,
Bureau of Home Furnishing and Therma Insulation that
the insulation conductive thermal performanceis approved
pursuant to the California Code of Regulations, Title 24,
Part 12, Chapters 12-13, Article 3, Standards for Insulat-
ing Material.”

A5.205.3.2 Installation of urea formaldehyde foam
insulation. Urea formaldehyde foam insulation may be
applied or installed only if:

1. Itisinstalled in exterior side walls; and

2. A four-mil-thick plastic polyethylene vapor barrier
or equivalent plastic sheathing vapor barrier is
installed between the urea formal dehyde foam insu-
lation and the interior space in all applications.

INTERNATIONAL CODE COUNCIL
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TABLE A.5.205.1-A
DEFAULT FENESTRATION PRODUCT U-FACTORS

PRODUCT TYPE SURACTOR. | T URAGTOR. | CrUPAcTOR
Operable 1.28 0.79 0.87
Fixed 1.19 0.71 0.72
Meta Greenhouse/garden window 2.26 1.40 N.A.
Doors 1.25 0.77 N.A.
Skylight 1.98 1.30 N.A.
Operable N.A. 0.66 N.A.
Fixed N.A. 0.55 N.A.
Metal, thermal break Greenhouse/garden window N.A. 112 N.A.
Doors N.A. 0.59 N.A.
Skylight N.A. 1.11 N.A.
Operable 0.99 0.58 0.60
Fixed 1.04 0.55 0.57
Nonmetal Greenhouse/garden window 0.99 0.53 N.A.
Doors 194 1.06 N.A.
Skylight 1.47 0.84 N.A.

N.A. = Not applicable.

1. For all dual-glazed fenestration products, adjust the listed U-factors as follows:
a.Add 0.05 for products with dividers between panes if spacer islessthan /1 inch wide.
b.Add 0.05 to any product with true divided lite (dividers through the panes).

2. Translucent or transparent panels shall use glass blocks.

TABLE A.5.205.1-B
DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC)

TOTAL WINDOW SHGC
FRAME PRODUCT TYPE GLAZING _
Single Pane Double Pane Glass Block?®
Operable Clear 0.80 0.70 0.70
Metdl Fixed Clear 0.83 0.73 0.73
Operable Tinted 0.67 0.59 N.A.
Fixed Tinted 0.68 0.60 N.A.
Operable Clear N.A. 0.63 N.A.
Fixed Clear N.A. 0.69 N.A.
Metal, thermal break i
Operable Tinted N.A. 0.53 N.A.
Fixed Tinted N.A. 0.57 N.A.
Operable Clear 0.74 0.65 0.70
Fixed Clear 0.76 0.67 0.67
Nonmetal .
Operable Tinted 0.60 0.53 N.A.
Fixed Tinted 0.63 0.55 N.A.
N.A. = Not applicable.
1. Translucent or transparent panels shall use glass block values.
176 2019 CALIFORNIA GREEN BUILDING STANDARDS CODE
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

Ab.205.3.3 Flame spread rating. All insulating material
shall be installed in compliance with the flame spread rat-
ing and smoke density requirements of the Title 24, Part 2,
California Building Code.

A5.205.3.4 Ingtallation of insulation in existing build-
ings. Insulation installed in an existing attic or on an exist-
ing duct or water heater, shall comply with the applicable
requirements of Subsections A5.205.3.4.1, A5.205.3.4.2
and A5.205.3.4.3 below. If a contractor installs the insula-
tion, the contractor shall certify to the customer, in writing,
that the insulation meets the applicable requirements of
Subsections A5.205.3.4.1, A5.205.3.4.2 and A5.205.3.4.3
below.

Ab.205.3.4.1 Attics. If insulation is installed in the
existing attic of a low-rise residential building, the R-
value of the total amount of insulation (after addition of
insulation to the amount, if any, aready in the attic)
shall be at least R-38 in climate zones 1 and 16; and R-
30in al other climate zones.

Exception: Where the accessible spaceinthe atticis
not large enough to accommodate the required R-
value, the entire accessible space shall be filled with
insulation provided such installation does not violate
Section 1203.2 of Title 24, Part 2, California Build-
ing Code.

A5.205.3.4.2 Water heaters. If externa insulation is
installed on an existing unfired water storage tank or on
an existing back-up tank for a solar water-heating sys-
tem, it shall have an R-value of at least R-12 or the heat
loss of the tank surface based on an 80°F water-air tem-
perature difference shall be less than 6.5 Btu per hour
per square foot.

A5.205.3.4.3 Ducts. If insulation is installed on an
existing space-conditioning duct, it shall comply with
Section 605 of the California Mechanical Code
(CMC).
Ab5.205.3.5 Placement of roof/ceiling insulation. Insula-
tion installed to limit heat loss and gain through the top of
conditioned spaces shall comply with the following:

A5.205.3.5.1 Insulation shall be installed in direct con-
tact with a continuous roof or ceiling which is sealed to
limit infiltration and exfiltration as specified in Section
Ab5.205.2, including but not limited to placing insula-
tion either above or below the roof deck or on top of a
drywall ceiling; and

Ab5.205.3.5.2 When insulation is installed at the roof in
nonresidential buildings, fixed vents or openings to the
outdoors or to unconditioned spaces shall not be
installed and the space between the ceiling and the roof
is either directly or indirectly conditioned space and
shall not be considered an attic for the purposes of com-
plying with CBC attic ventilation requirements; and

Ab.205.3.5.3 Insulation placed on top of a suspended
ceiling with removable ceiling panels shall be deemed
to have no affect on envelope heat loss; and

INTERNATIONAL CODE COUNCIL
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Exception: When there are conditioned spaces with
a combined floor area no greater than 2,000 square
feet in an otherwise unconditioned building and
when the average height of the space between the
ceiling and the roof over these spaces is greater than
12 feet, insulation placed in direct contact with a
suspended ceiling with removable ceiling panels
shall be an acceptable method of reducing heat loss
from a conditioned space and shall be accounted for
in heat loss calculations.

A5.205.3.5.4 Insulation shall be installed below the
roofing membrane or layer used to seal the roof from
water penetration unless the insulation has a maximum
water absorption of 0.3 percent by volume when tested
according to ASTM C272.

Note: Vents, which do not penetrate the roof deck, that
are designed for wind resistance for roof membranes
are not within the scope of Section A5.205.3.5.2.

A5.205.3.6 Demising walls in nonresidential buildings.
The opaque portions of framed demising walls in nonresi-
dentia buildings shall be insulated with an installed R-
value of no less than R-13 between framing members.

A5.205.3.7 Insulation requirements for heated slab
floors. Heated slab-on-grade floors shall be insulated
according to the requirementsin Table A5.205.3-A.

Ab5.205.3.7.1 Insulation materialsin ground contact must:

A5.205.3.7.1.1 Comply with the -certification
requirements of Section A5.205.3.1 and

A5.205.3.7.1.2 Have a water absorption rate for the
insulation material alone without facings that is no
greater than 0.3 percent when tested in accordance
with Test Method A — 24 Hour-Immersion of ASTM
c272.

Ab5.205.3.7.2 Insulation installation must:

Ab.205.3.7.2.1 Cover the insulation with a solid
guard that protects against damage from ultraviol et
radiation, moisture, landscaping operation, equip-
ment maintenance and wind; and

A5.205.3.7.2.2 Include a rigid plate, which pene-
trates the slab and blocks the insulation from acting
as aconduit for insects from the ground to the struc-
ture above the foundation.

Ab5.205.3.8 Wet insulation systems. When insulation is
installed on roofs above the roofing membrane or layer
used to seal the roof from water penetration, the effective
R-value of theinsulation shall be as specified in Reference
Joint Appendix JA4 of the California Energy Commission
2008 Building Energy Efficiency Standardsfor Residential
and Nonresidential Buildings.

A5.205.3.9 Roofing products solar reflectance and
thermal emittance.

A5.205.3.9.1 In order to meet the requirements of Sec-
tions 141, 142, 143(a)1, 149(b)1B, 151(f)12, 152(b)1H
or 152(b)2 of Title 24, Part 6, a roofing product’ s ther-
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

mal emittance and 3-year aged solar reflectance shall
be certified and labeled according to the requirements
of Section 10-113 of Title 24, Part 1.

Exception: Roofing products that are not certified
according to Section 10-113 of Title 24, Part 1 shall
assume the following default aged reflectance/emit-
tance values:

A5.205.3.9.1.1 For asphalt shingles, 0.08/0.75

Ab.205.3.9.1.2 For al other roofing products, 0.10/
0.75

A5.205.3.9.2 If CRRC testing for 3-year aged reflec-
tance is not available for any roofing products, the 3-
year aged value shall be derived from the CRRC initial
value using the equation Ryyeq = [0.2 + 0.7[pjia—0.2],
where p;niig = theinitial Solar Reflectance.

Ab5.205.3.9.3 Solar Reflectance Index (SRI), caculated
as specified by ASTM E1980-01, may be used as an
dternative to thermal emittance and 3-year aged solar
reflectance when complying with the requirements of
Sections 141, 142, 143(a)1, 149(b)1B, 151(f)12,
152(b)1H or 152(b)2 of Title 24, Part 6. SRI calculations

shall be based on moderate wind velocity of 2-6 meters
per second. The SRI shall be calculated based on the 3-
year aged reflectance value of the roofing products.

Ab5.205.3.9.4 Liquid applied roof coatings applied to
low-doped roofsin the field as the top surface of aroof
covering shall:

Ab5.205.3.9.4.1 Be applied across the entire roof sur-
face to meet the dry mil thickness or coverage rec-
ommended by the coating manufacturer, taking into
consideration the substrate on which the coating is
applied, and

Ab5.205.3.9.4.2 Meet the minimum performance
requirementslisted in Table A5.205.3-B or the mini-
mum performance requirements of ASTM C836,
D3468, D6083 or D6694, whichever are appropriate
to the coating material.

Exceptions:

1. Aluminum-pigmented asphalt roof coatings
shall meet the requirements of ASTM
D2824 or ASTM D6848 and be installed as
specified by ASTM D3805.

TABLE A5.205.3-A
SLAB INSULATION REQUIREMENTS FOR HEATED SLAB-ON-GRADE

INSULATION INSULATION CLIMATE | INSULATION
LOCATION ORIENTATION INSTALLATION REQUIREMENTS ZONE R-FACTOR
From the level of the top of the slab, down 16 inches or to thefrost line, 1-15 5
Outside edge of whichever isgreater. Insulation may stop at the top of the footing where
heated slab, either Vertical thisisless than the required depth. For below grade slabs, vertical insu-
inside or outside the lation shall be extended from the top of the foundation wall to the bot- 16 10
foundation wall tom of the foundation (or the top of the footing) or to the frost line,
whichever is greater.
Vertical insulation from top of slab at inside edge of outsidewall downto |  1-15 5
Sne(;\/\(l)le,l?g Q:?toe:nﬂ;b Vertical and | thetop of the horizontal insulation. Horizontal insulation from the outside 10 vertical
tion wall Horizontal edge of the vertical insulation extending 4 feet toward the center of the 16 and7
dab in adirection normal to the outside of the building in plan view. horizontal

TABLE A5.205.3-B
MINIMUM PERFORMANCE REQUIREMENTS FOR LIQUID APPLIED ROOF COATINGS

PHYSICAL PROPERTY

ASTM TEST PROCEDURE

REQUIREMENT

Initial percent elongation (break) D2370 Minimum 200 percent 73°F (23°C)

g‘g‘a’ percent elongation (break) D2370 Minimum 60 percent 0°F (-18°C)

Initial flexibility D522, Test B Minimum pass 1” mandrel 0°F (-18°C)
Initial tensile strength (maximum stress) D2370 Minimum 100 psi (1.38 Mpa) 73°F (23°C)
'Or‘g'a’ tensile strength (maximum stress) D2370 Minimum 200 psi (2.76 Mpa) 0°F (-18°C)
Initial flexibility D522, Test B Minimum pass 1” mandrel 0°F (-18°C)
Final percent elongation (break) after accelerated .

weathering 1000 h D2370 Minimum 100 percent 73°F (23°C)

Final percent elongation (break) after accelerated

weathering 1000 h D2370 Minimum 40 percent 0°F (-18°C)

OR Minimum pass 1” mandrel 0°F (-18°C)
Flexibility after accelerated weathering 1000 h

Permeance D1653 Maximum 50 perms

Accelerated weathering 1000 h D4798 No cracking or checking*

1. Any cracking or checking visible to the eye fails the test procedure.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

2. Cement-based roof coatings shall contain a
minimum of 20 percent cement and shall
meet the requirements of ASTM C1583,
ASTM D822 and ASTM D5870.

SECTION A5.207 [OSHPD 1, 2 & 4]
HVAC DESIGN, EQUIPMENT AND INSTALLATION

A5.207.1 Space-conditioning equipment certification by
manufacturers. Any space-conditioning equipment listed in
this section may beinstalled only if the manufacturer has cer-
tified that the equipment complies with al the applicable
requirements of this section.

Ab.207.1.1 Efficiency. Equipment shall meet the applica-
ble requirementsin Tables A5.207.1-A through A5.207.1-
M, subject to the following:

1. If morethan one standard islisted for any equipment
in Tables A5.207.1-A through A5.207.1-M, the
equipment shall meet al the applicable standards
that are listed; and

2. If more than one test method is listed in Tables
A5.207.1-A through Ab5.207.1-M, the equipment
shall comply with the applicable standard when
tested with each test method; and

3. Where equipment can serve more than one function,
such as both heating and cooling or both space heat-
ing and water heating, it shall comply with al the
requirements applicable to each function; and

4. Where a requirement is for equipment rated at its
“maximum rated capacity” or “minimum rated
capacity,” the capacity shall be as provided for and
alowed by the controls, during steady-state opera-
tion.

Exception: Water-cooled centrifugal water-chilling
packages that are not designed for operation at ARI
Standard 550 test conditions of 44°F leaving chilled
water temperature and 85°F entering condenser water
temperature shall have aminimum full load COP rating
as shown in Tables A5.207.1-H, A5.207.1- and
A5.207.1-J and a minimum NPLV rating as shown in
Tables A5.207.1-K, A5.207.1-L and A5.207.1-M. The
table values are only applicable over the following full
load design ranges.

Leaving Chiller Water Temperature 40to 48°F
Entering Condenser Water Temperature 75 to 85°F
Condensing Water Temperature Rise 5t0 15°F

Ab5.207.1.2 Controls for heat pumps with supplemen-
tary electric resistance heaters. Heat pumps with supple-
mentary electric resistance heaters shall have controls:

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE

A5.207.1.2.1 That prevent supplementary heater opera-
tion when the heating load can be met by the heat pump
alone; and

A5.207.1.2.2 In which the cut-on temperature for com-
pression heating is higher than the cut-on temperature
for supplementary heating and the cut-off temperature
for compression heating is higher than the cut-off tem-
perature for supplementary heating.

Exceptions: The controls may allow supplementary
heater operation during:

1. Defrost; and

2. Transient periods such as start-ups and follow-
ing room thermostat setpoint advance, if the
controls provide preferential rate control,
intelligent recovery, staging, ramping or
another control mechanism designed to pre-
clude the unnecessary operation of supple-
mentary hesting.

A5.207.1.3 Thermostats. All unitary heating and/or cool-
ing systems including heat pumps that are not controlled
by a central energy management control system (EMCYS)
shall have a setback thermostat.

1. Setback capabilities. All thermostats shall have a
clock mechanism that allows the building occupant
to program the temperature set points for at least
four periods within 24 hours. Thermostats for heat
pumps shall meet the regquirements of Section
A5.207.1.2.

Exception: Gravity gaswall heaters, gravity floor heat-
ers, gravity room hesaters, noncentral electric heaters,
fireplaces or decorative gas appliances, wood stoves,
room air conditioners and room air-conditioner heat
pumps need not comply with this requirement. Addi-
tionally, room air-conditioner heat pumps need not
comply with Section A5.207.1.2 Under performance
method of compliance, the resulting increase in energy
use due to eimination of the setback thermostat shall
be factored into the compliance analysis in accordance
with amethod prescribed by the Executive Director.

A5.207.1.4 Gas- and oil-fired furnace standby loss con-
trols. Gas-fired and oil-fired forced air furnaces with input
ratings > 225,000 Btu/h shall also have an intermittent
ignition or interrupted device (11D) and have either power
venting or a flue damper. A vent damper is an acceptable
aternative to a flue damper for furnaces where combus-
tion air is drawn from the conditioned space. All furnaces
with input ratings > 225,000 Btu/h, including electric fur-
naces, that are not located within the conditioned space
shall have jacket losses not exceeding 0.75 percent of the
input rating.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-A

ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS—MINIMUM EFFICIENCY REQUIREMENTS

100742717

EFFICIENCY!?
EQUIPMENT TYPE SIZE CATEGORY Before 1/1/2010 After 1/1/2010 TEST PROCEDURE
> 65,000 Btu/h and > >
< 135,000 Btu/h 10.3EER 11.2 EER ARI 340/360
> 135,000 Btu/h and
j 9.7 EER? 11.0 EER?
Air conditioners, < 240,000 Btu/h
Air cooled > 240,000 Btwh and 9.5 EER? and 10.0 EER?and
< 760,000 Btu/h 9.7 IPLV? 9.7 IPLV? ARI 340/360
9.2 EER? and 9.7 EER? and
>
> 760,000 Btu/h 9.41PLV? 9.41PLV?
Ai dit q ARI 210/240
ir conditioners, water an >
evaporatively cooled 11.0EERand
> 240,000 Btu/h 103 1PLV2 ARI 340/360
Condensing units, 10.1 EER and
air cooled > 135,000 Btu’h 11.2 IPLV
Condensi i 13.1 EER and ARI 365
ondensing units, water . an
or evaporatively cooled = 135,000 Btw'h 13.11PLV
1. IPLVsare only applicable to equipment with capacity modulation.
2. Deduct 0.2 from the required EERs and IPLV s for units with a heating section other than electric resistance heat.
TABLE A5.207.1-B
UNITARY AND APPLIED HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS
SUBCATEGORY OR EFFICIENCY TEST
EQUIPMENT TYPE SIZE CATEGORY RATING CONDITION Before 1/1/2010 After 1/1/2010 PROCEDURE
> 65,000 Btu/h and >
< 135,000 Btu/h 101 EER 11.0
Air cooled > 135,000 Btu/h and Split system and >
(cooling mode) < 240,000 Btuh single package 93EER 106 ARI 3401360
9.0 EER? and 9.5 EER? and
>
> 240,000 Btw/h 9.2 1PLV? 9.2 1PLV?
> 65,000 Btu/h and o o
Ai led < 135,000 Btu/h 4 c!:u?;éf)?ali:er 3.2COP 3.3COP ARI 210/240
Ir €00 Cooling capacit
(heating mode) ( 135, gooag u/I:/) 47°F db/43°F wb
> , t © °F wil
(Cooling capacity) outdoor air 3.1 COP 3.2 COP ARI 340/360
1. IPLVsand Part load rating conditions are applicable only to equipment with capacity modulation.
2. Deduct 0.2 from the required EERs and IPLV s for units with a heating section other than electric resistance heat.
TABLE A5.207.1-C
AIR-COOLED GAS-ENGINE HEAT PUMPS
SUBCATEGORY OR
EQUIPMENT TYPE SIZE CATEGORY RATING CONDITION EFFICIENCY?! TEST PROCEDURE
Air-cooled gas engine heat pump " 95°F db
(cooling mode) All capacities Outdoor air 0.60 COP ANSI Z221.40.4
Air-cooled gas engine heat pump . 47°F db/43°F wb
(heating mode) All capacities Outdoor air 0.72 COP ANSI Z221.40.4
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TABLE A5.207.1-D
WATER CHILLING PACKAGES—MINIMUM EFFICIENCY REQUIREMENTS

EQUIPMENT TYPE SIZE CATEGORY EFFICIENCY TEST PROCEDURE
Air cooled, with condenser <150 Tons 2.80 COP
_ ARI 550/590
Electrically operated > 150 Tons 3.051PLV
Air cooled, without condenser . 3.10 COP
- All Capacities
Electrically operated 3451PLV
Water cooled, electrically operated, positive displacement . 4.20 COP
- - All Capacities ARI 550/590
(Reciprocating) 5.05 IPLV
4.45 COP
Water cooled, <150 Tons
5.201PLV
Electrically operated, > 150 Tonsand 4.90 COP
ARI 550/590
Positive displacement <300Tons >E0IRLY
Sitive dispracemen > 300 Tons 5.50 COP
(Rotary screw and scroll) 6.15 IPLV
5.00 COP
<150 Tons
5.251PLV
> 5.55 COP
Water cooled, electrically operated, centrifugal =150 Tonsand ARI 550/590
<300 Tons 5.90 IPLV
6.10 COP
> 300 Tons
6.40 IPLV
Air cooled absorption, single effect All Capacities 0.60 COP
Water cooled absorption, single effect All Capecities 0.70 COP
. . . " 1.00 COP
Absorption double effect, indirect-fired All Capacities ARI 560
1.051PLV
. ) . . 1.00 COP
Absorption double effect, direct-fired All Capacities
1.001PLV
. . . " 1.2 COP
Water cooled gas engine driven chiller All Capacities ANSI 221.40.4
2.01PLV
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-E

PACKAGED TERMINAL AIR CONDITIONERS AND PACKAGED TERMINAL HEAT PUMPS — MINIMUM EFFICIENCY REQUIREMENTS

SUBCATEGORY OR
EQUIPMENT TYPE SIZE CATEGORY (input) RATING CONDITION EFFICIENCY® TEST PROCEDURE
PTAC (cooling mode) 12.5-(0.213 x Cap/1000)*
new construction EER
PTAC (cooling mode) 10.9 — (0.213 x Cap/1000)*
replacements? 95°F db EER
PTHP (cooling mode) outdoor air 12.3 —(0.213 x Cap/1000)*
new construction o EER
- All Capacities ARI 310/380
PTHP (cooling mode) 10.8 —(0.213 x Cap/1000)*
replacements? EER
PTHP (heating mode) 3.2—(0.026 x Cap/1000)*
new construction COP
PTHP (heating mode) 2.9—(0.026 x Cap/1000)*
replacements? COP
< 65,000 Btu/h 9.0 EER
> = 65,000 Btu/h and
SPVAC . 8.9 EER
(cooling mode) < 135,000 Btu/h
> =135,000 Btu’h and
< 240,000 Btu'h 95°F db/75°F wh BOEER
< 65,000 Btu/h outdoor air 9.0EER
> = 65,000 Btu/h and
SPVHP . 8.9 EER
(cooling mode) < 135,000 Btu/h ARI 390
> =135,000 Btu/h and
< 240,000 Btu/h 86EER
< 65,000 Btu/h 3.0 COP
SPVHP 2 Zi%g%%ggjtlglﬁ”d 47°F db/43°F wb 3.0COP
(heating mode) ! S outdoor air
> =135,000 Btu/h an
< 240,000 Btu/h 2.9 COP

100742717

1. Cap means the rated cooling capacity of the product in Btu/h. If the unit’s capacity is less than 7,000 Btu/h, use 7,000 Btu/h in the calculation. If the unit's
capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculation.

2. Replacement units must be factory labeled as follows: MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY; NOT TO BE INSTALLED IN
NEW CONSTRUCTION PROJECTS. Replacement efficiencies apply only to units with existing sleeves less than 16 inches high and less than 42 inches
wide.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-G

PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT4

TOTAL SYSTEM HEAT
SUBCATEGORY OR PERFORMANCE
EQUIPMENT TYPE REJECTION CAPACITY AT ‘ TEST PROCEDURE?
RATED CONDITIONS RATING CONDITION REQUIRED!?
ol ot 95°F entering water CTI ATC-105
Propeller or axia fan open 5 ;
cooling towers All 85°F leaving water > 38.2 gpm/hp and
75°F wb outdoor air CTI STD-201
fucel f 95°F entering water CTI ATC-105
Centrifugal fan open S :
cooling towers All 85°F leaving water > 20.0 gpm/hp and
75°F wb outdoor air CTI STD-201
125°F condensing
temperature
R22 test fluid
Air cooled condensers All 190°F entering gas > 176,000 Btu/h-hp ARI 460
temperature
15°F subcooling
95°F entering drybulb

1. For purposes of this table, open cooling tower performance is defined as the maximum flow rating of the tower divided by the fan nameplate rated motor

power.

2. For purposes of this table air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by the fan nameplate rated motor

power.

3. Open cooling towers shall be tested using the test proceduresin CTI ATC-105. Performance of factory assembled open cooling towers shall be either certified
as base models as specified in CTI STD-201 or verified by testing in the field by a CT| approved testing agency. Open factory assembled cooling towers with
custom options added to a CTI certified base model for the purpose of safe maintenance or to reduce environmental or noise impact shall be rated at 90
percent of the CTI certified performance of the associated base model or at the manufacturer’s stated performance, whichever is less. Base models of open
factory assembled cooling towers are open cooling towers configured in exact accordance with the Data of Record submitted to CTI as specified by CTI STD-

201. There are no certification requirements for field erected cooling towers.

4. The efficiencies for open cooling towers listed in Table A5.207.1-G are not applicable for closed-circuit cooling towers.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-H
COPS FOR NONSTANDARD CENTRIFUGAL CHILLERS < 150 TONS

CENTRIFUGAL CHILLERS < 150 Tons
COPg,y = 5.0
CONDENSER FLOW RATE
2 gpmi/ton | 2.5 gpm/ton | 3 gpmiton I 4 gpm/ton | 5 gpm/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT?
Temperature (°F) | Temperature (°F) (°F) Required COP
46 75 29 5.58 5.83 6.03 6.32 6.54 6.70
45 75 30 5.50 5.74 5.92 6.19 6.38 6.53
44 75 31 5.42 5.65 5.82 6.07 6.24 6.37
43 75 32 5.35 5.57 5.72 5.95 6.11 6.23
42 75 33 527 5.49 5.64 5.85 6.00 6.11
41 75 34 5.19 541 5.56 5.75 5.89 5.99
46 80 34 5.19 541 5.56 5.75 5.89 5.99
40 75 35 511 5.33 5.48 5.67 5.79 5.88
45 80 35 511 5.33 5.48 5.67 5.79 5.88
44 80 36 5.03 5.26 5.40 5.58 5.70 5.79
43 80 37 4,94 518 5.32 5.50 5.62 570
42 80 38 4.84 5.10 5.25 543 5.53 5.61
41 80 39 4.73 5.01 5.17 5.35 5.46 553
46 85 39 4.73 5.01 5.17 5.35 5.46 5.53
40 80 40 4.62 4.92 5.09 527 5.38 5.45
45 85 40 4.62 4.92 5.09 527 5.38 5.45
44 85 41 4.49 4.82 5.00 5.20 5.30 5.38
43 85 42 4.35 471 491 512 5.23 5.30
42 85 43 4.19 4.59 481 5.03 5.15 522
41 85 44 4.02 4.46 4.70 494 5.06 5.14
40 85 45 384 4.32 4.58 4.84 4.98 5.06
Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)

2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)

K. = 6.1507 — 0.30244(X) + 0.0062692(x)2 — 0.000045595()?

where X = Condenser DT + LIFT

COPy; = K * COPyq
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COPS FOR NONSTANDARD CENTRIFUGAL CHILLERS > 150 TONS, < 300 TONS

APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-I

100742717

CENTRIFUGAL CHILLERS > 150 TONS, < 300 TON
COP,4 = 5.55
CONDENSER FLOW RATE
2 gpm/ton | 2.5 gpm/ton | 3 gpmiton | 4 gpm/ton | 5 gpm/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT?
Temperature (°F) | Temperature (°F) (°F) Required COP

46 75 29 6.17 6.44 6.66 6.99 7.23 7.40
45 75 30 6.08 6.34 6.54 6.84 7.06 7.22
44 75 31 6.00 6.24 6.43 6.71 6.90 7.05
43 75 32 591 6.15 6.33 6.58 6.76 6.89
42 75 33 5.83 6.07 6.23 6.47 6.63 6.75
41 75 34 5.74 5.98 6.14 6.36 6.51 6.62
46 80 34 5.74 5.98 6.14 6.36 6.51 6.62
40 75 35 5.65 5.90 6.05 6.26 6.40 6.51
45 80 35 5.65 5.90 6.05 6.26 6.40 6.51
44 80 36 5.56 5.81 597 6.17 6.30 6.40
43 80 37 5.46 5.73 5.89 6.08 6.21 6.30
42 80 38 5.35 5.64 5.80 6.00 6.12 6.20
41 80 39 523 5.54 571 591 6.03 6.11
46 85 39 523 554 571 591 6.03 6.11
40 80 40 5.10 5.44 5.62 5.83 5.95 6.03
45 85 40 5.10 5.44 5.62 5.83 5.95 6.03
44 85 41 4.96 5.33 5.55 5.74 5.86 5.94
43 85 42 4.81 521 542 5.66 5.78 5.86
42 85 43 4.63 5.08 531 5.56 5.69 577
41 85 44 4.45 4.93 519 5.46 5.60 5.69
40 85 45 4.24 4.77 5.06 5.35 5.50 5.59

Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)

2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)

Ky = 6.1507 —0.30244(X) + 0.0062692(x)? — 0.000045595(%)*3
where x = Condenser DT + LIFT
COP = Ky * COPgyq
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-J

COPS FOR NONSTANDARD CENTRIFUGAL CHILLERS > 300 TONS

CENTRIFUGAL CHILLERS > 300 TONS
COPy =6.1
CONDENSER FLOW RATE
2 gpmi/ton | 2.5 gpm/ton | 3 gpm/ton | 4 gpmi/ton | 5 gpm/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT!
Temperature (°F) | Temperature (°F) °F) Required COP
46 75 29 6.80 711 7.35 7.71 7.97 8.16
45 75 30 6.71 6.99 7.21 7.55 7.78 7.96
44 75 31 6.61 6.89 7.09 7.40 7.61 7.77
43 75 32 6.52 6.79 6.98 7.26 7.45 7.60
42 75 33 6.43 6.69 6.87 7.13 7.31 7.44
41 75 34 6.33 6.60 6.77 7.02 7.18 7.30
46 80 34 6.33 6.60 6.77 7.02 7.18 7.30
40 75 35 6.23 6.50 6.68 6.91 7.06 7.17
45 80 35 6.23 6.50 6.68 6.91 7.06 717
44 80 36 6.13 6.41 6.58 6.81 6.95 7.05
43 80 37 6.02 6.31 6.49 6.71 6.85 6.94
42 80 38 5.90 6.21 6.40 6.61 6.75 6.84
41 80 39 577 6.11 6.30 6.52 6.65 6.74
46 85 39 577 6.11 6.30 6.52 6.65 6.74
40 80 40 5.63 6.00 6.20 6.43 6.56 6.65
45 85 40 5.63 6.00 6.20 6.43 6.56 6.65
44 85 41 5.47 5.87 6.10 6.33 6.47 6.55
43 85 42 5.30 574 5.98 6.24 6.37 6.46
42 85 43 511 5.60 5.86 6.13 6.28 6.37
41 85 44 4.90 5.44 5.72 6.02 6.17 6.27
40 85 45 4.68 5.26 5.58 5.90 6.07 6.17
Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)
2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)
Kag = 6.1507 —0.30244(x) + 0.0062692(X)* — 0.000045595(x)*
where X = Condenser DT + LIFT

COP,; = Ko * COPyq
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-K

COPS FOR NONSTANDARD CENTRIFUGAL CHILLERS < 150 TONS

100742717

CENTRIFUGAL CHILLERS <150 TONS
COP,,, = 5.25
CONDENSER FLOW RATE
2 gpmi/ton | 2.5 gpm/ton | 3 gpmi/ton | 4 gpm/ton | 5 gpm/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT!
Temperature (°F) | Temperature (°F) (°F) Required COP

46 75 29 584 6.10 6.30 6.61 6.84 7.00
45 75 30 5.75 6.00 6.19 6.47 6.68 6.83
44 75 31 5.67 591 6.08 6.34 6.53 6.67
43 75 32 5.59 5.82 5.99 6.23 6.39 6.52
42 75 33 551 5.74 5.90 6.12 6.27 6.39
41 75 34 543 5.66 5.81 6.02 6.16 6.26
46 80 34 543 5.66 581 6.02 6.16 6.26
40 75 35 5.35 5.58 5.73 593 6.06 6.15
45 80 35 5.35 5.58 5.73 5.93 6.06 6.15
44 80 36 5.26 5.50 5.65 584 5.96 6.05
43 80 37 5.16 5.42 557 5.76 5.87 5.96
42 80 38 5.06 5.33 5.49 5.67 5.79 5.87
41 80 39 4.95 5.24 541 5.60 571 5.78
46 85 39 4.95 524 541 5.60 571 5.78
40 80 40 4.83 514 5.32 5.52 5.63 5.70
45 85 40 4.83 5.14 5.32 5.52 5.63 5.70
44 85 41 4.69 5.04 5.25° 5.43 5.55 5.62
43 85 42 455 493 513 5.35 547 554
42 85 43 4.38 4.80 5.03 5.26 5.38 5.46
41 85 44 4.21 4.67 491 5.17 5.30 5.38
40 85 45 4.01 452 4.79 5.06 5.20 5.29

Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)

2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)

Kag = 6.1507 — 0.30244(x) + 0.0062692(X)* — 0.000045595(x)?
where x = Condenser DT + LIFT
COPj = K * COPgyq
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-L
IPLV/NPLV FOR NONSTANDARD CENTRIFUGAL CHILLERS > 150 TONS, < 300 TONS

CENTRIFUGAL CHILLERS > 150 TONS, < 300 TONS
IPLVgq =5.9
CONDENSER FLOW RATE
2 gpm/ton | 2.5 gpm/ton | 3 gpmi/ton | 4 gpm/ton | 5 gpmi/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT!
Temperature (°F) | Temperature (°F) (°F) Required COP
46 75 29 6.58 6.87 711 7.46 7.71 7.90
45 75 30 6.49 6.76 6.98 7.30 7.53 7.70
44 75 31 6.40 6.66 6.98 7.15 7.36 7.52
43 75 32 6.31 6.56 6.75 7.02 7.21 7.35
42 75 33 6.22 6.47 6.65 6.90 7.07 7.20
41 75 34 6.13 6.38 6.55 6.79 6.95 7.06
46 80 34 6.13 6.38 6.55 6.79 6.95 7.06
40 75 35 6.03 6.29 6.46 6.68 6.83 6.94
45 80 35 6.03 6.29 6.46 6.68 6.83 6.94
44 80 36 5.93 6.20 6.37 6.58 6.72 6.82
43 80 37 5.82 6.11 6.28 6.49 6.62 6.72
42 80 38 571 6.01 6.19 6.40 6.53 6.62
41 80 39 5.58 591 6.10 6.31 6.44 6.52
46 85 39 5.58 591 6.10 6.31 6.44 6.52
40 80 40 5.44 5.80 6.00 6.22 6.35 6.43
45 85 40 5.44 5.80 6.00 6.22 6.35 6.43
44 85 41 5.29 5.68 5.90° 6.13 6.26 6.34
43 85 42 5.13 5.55 5.79 6.03 6.16 6.25
42 85 43 4.94 541 5.67 5.93 6.07 6.16
41 85 44 4.74 5.26 554 5.82 5.97 6.07
40 85 45 452 5.09 5.40 571 5.87 597
Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)

2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)
Kag = 6.1507 —0.30244(x) + 0.0062692(%)* — 0.000045595(x)?
where X = Condenser DT + LIFT

COP,; = Ko * COPyq
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.207.1-M

COPS FOR NONSTANDARD CENTRIFUGAL CHILLERS > 300 TONS

100742717

CENTRIFUGAL CHILLERS > 300 TONS
IPLV = 6.4
CONDENSER FLOW RATE
2 gpmi/ton | 2.5 gpm/ton | 3 gpmi/ton | 4 gpm/ton | 5 gpm/ton | 6 gpm/ton
Leaving Entering
Chilled Water Condenser Water LIFT!
Temperature (°F) | Temperature (°F) (°F) Required COP

46 75 29 7.15 7.47 7.72 8.10 8.37 8.58
45 75 30 7.05 7.35 7.58 7.93 8.18 8.36
44 75 31 6.95 7.23 7.45 1.77 8.00 8.16
43 75 32 6.85 7.13 7.33 7.63 7.83 7.98
42 75 33 6.75 7.03 7.22 7.49 7.68 7.82
41 75 34 6.65 6.93 7.12 7.37 7.55 7.67
46 80 34 6.65 6.93 7.12 7.37 7.55 7.67
40 75 35 6.55 6.83 7.01 7.26 7.42 7.54
45 80 35 6.55 6.83 7.01 7.26 7.42 7.54
44 80 36 6.44 6.73 6.92 7.15 7.30 741
43 80 37 6.32 6.63 6.82 7.05 7.19 7.30
42 80 38 6.20 6.53 6.72 6.95 7.09 7.19
41 80 39 6.06 6.42 6.62 6.85 6.99 7.08
46 85 39 6.06 6.42 6.62 6.85 6.99 7.08
40 80 40 591 6.30 6.52 6.76 6.89 6.98
45 85 40 591 6.30 6.52 6.76 6.89 6.98
44 85 41 575 6.17 6.40° 6.66 6.79 6.89
43 85 42 557 6.03 6.28 6.55 6.70 6.79
42 85 43 5.37 5.88 6.16 6.44 6.59 6.69
41 85 44 5.15 571 6.01 6.33 6.49 6.59
40 85 45 491 5.53 5.86 6.20 6.37 6.48

Condenser DT? 14.04 11.23 9.36 7.02 5.62 4.68

1. LIFT = Entering Condenser Water Temperature (°F) — Leaving Chilled Water Temperature (°F)

2. Condenser DT = Leaving Condenser Water Temperature (°F) — Entering Condenser Water Temperature (°F)

Kag = 6.1507 — 0.30244(x) + 0.0062692(X)* — 0.000045595(x)?
where x = Condenser DT + LIFT
COPj = K * COPgyq
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

Ab.207.2 Space conditioning systems. A building complies
with this section by being designed with and having con-
structed and installed a space-conditioning system that meets
the requirements of Subsections A5.207.2.1 through
A5.207.2.6.

A5.207.2.1 Supply-air temperature reset controls.
Mechanical space-conditioning systems supplying heated
or cooled air to multiple zones shall include controls that
automatically reset supply-air temperatures:

1. In response to representative building loads or to
outdoor air temperature; and

2. By at least 25 percent of the difference between the
design supply-air temperature and the design room
air temperature.

Air distribution systems serving zones that are likely to
have constant loads, such as interior zones, shall be
designed for the air flows resulting from the fully reset
supply-air temperature.

Exceptions:

1. Systems that meet the requirements of Section
144(d) of Title 24, Part 6, without using Excep-
tion 1 or 2 to that section.

2. Where supply-air temperature reset would
increase overall building energy use.

3. Zones in which specific humidity levels are
required to satisfy process needs.

Ab.207.2.2 Electric resistance heating. Electric resis-
tance heating systems shall not be used for space heating.

Exceptions:

1. Where an electric-resistance heating system sup-
plements a heating system in which at least 60
percent of the annual energy requirement is sup-
plied by site-solar or recovered energy.

2. Where the total capacity of al electric-resistance
hesting systems serving the entire building is less
than 10 percent of the total design output capacity
of al heating equipment serving the entire build-
ing.

3. Where an dectric resistance heating system serves
an entire building that is not a high-rise residential
or hotel/motel building; and has a conditioned
floor area no greater than 5,000 square feet; and
has no mechanical cooling; and isin an areawhere
natural gasisnot currently available and an exten-
sion of a natural gas system is impractical, as
determined by the natural gas utility.

Ab.207.2.3 Heat rejection systems.

Ab5.207.2.3.1 General. Subsection A5.207.2.3 applies
to heat rejection equipment used in comfort cooling
systems such as air-cooled condensers, open cooling
towers, closed-circuit cooling towers and evaporative
condensers.

A5.207.2.3.2 Fan speed control. Each fan powered by
a motor of 7.5 hp (5.6 kW) or larger shall have the
capability to operate that fan at %/, of full speed or less
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and shall have controls that automatically change the
fan speed to control the leaving fluid temperature or
condensing temperature/pressure of the heat rejection
device.

Exceptions:

1. Heat rejection devices included as an integral
part of the equipment listed in Tables
Ab5.207.1-A through A5.207.1-E.

2. Condenser fans serving multiple refrigerant
circuits.

3. Condenser fans serving flooded condensers.

4. Up to ¥, of the fans on a condenser or tower
with multiple fans where the lead fans comply
with the speed control requirement.

A5.207.2.3.3 Tower flow turndown. Open cooling
towers configured with multiple condenser water
pumps shall be designed so that al cells can be run in
parallel with the larger of:

1. Theflow that’s produced by the smallest pump or
2. 33 percent of the design flow for the cell.

A5.207.2.3.4 Limitation on centrifugal fan cooling
towers. Open cooling towers with a combined rated
capacity of 900 gpm and greater at 95°F condenser
water return, 85°F condenser water supply and 75°F
outdoor wet-bulb temperature shall use propeller fans
and shall not use centrifugal fans.

Exceptions:

1. Cooling towers that are ducted (inlet or dis-
charge) or have an external sound trap that
requires external static pressure capability.

2. Cooling towers that meet the energy effi-
ciency requirement for propeller fan towersin
Section A5.207.1, Table A5.207.1-G.

A5.207.2.4 Hydronic system measur es.

A5.207.2.4.1 Hydronic variable flow systems. HVAC
chilled and hot water pumping shall be designed for vari-
able fluid flow and shall be capable of reducing pump
flow rates to no more than the larger of: @) 50 percent or
less of the design flow rate; or b) the minimum flow
required by the equipment manufacturer for the proper
operation of equipment served by the system.

Exceptions:

1. Systems that include no more than three con-
trol valves.

2. Systems having a total pump system power
less than or equal to 1Y/, HP.

A5.207.2.4.2 Chiller isolation. When a chilled water
plant includes more than one chiller, provisions shal be
made so that flow through any chiller is automatically
shut off when that chiller is shut off while still maintain-
ing flow through other operating chiller(s). Chillers that
are piped in series for the purpose of increased tempera-
ture differential shall be considered as one chiller.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

Ab.207.2.4.3 Bailer isolation. When a hot water plant
includes more than one bailer, provisions shall be made
so that flow through any boiler is automatically shut off
when that boiler is shut off while still maintaining flow
through other operating boiler(s).

Ab.207.2.4.4 Chilled and hot water temperature
reset controls. Chilled and hot water systems with a
design capacity exceeding 500,000 Btu/hr supplying
chilled or heated water (or both) shall include controls
that automatically reset supply water temperatures as a
function of representative building loads or outside air
temperature.

Exception: Hydronic systems that use variable flow
to reduce pumping energy in accordance with Sec-
tion A5.207.2.4.1.

A5.207.2.45 Water-cooled air conditioner and
hydronic heat pump systems. Water circulation sys-
tems serving water-cooled air conditioners, hydronic
heat pumps or both that have total pump system power
exceeding 5 hp shall have flow controls that meet the
requirements of Section A5.207.2.4.6. Each air condi-
tioner or heat pump shall have atwo-position automatic
valve interlocked to shut off water flow when the com-
pressor is off.

Ab.207.2.4.6 Variable flow controls.

Ab.207.2.4.6.1 Variable speed drives. Individual
pumps serving variable flow systems and having a
motor horsepower exceeding 5 hp shall have con-
trols and/or devices (such as variable speed control)
that will result in pump motor demand of no more
than 30 percent of design wattage at 50 percent of
design water flow. The pumps shall be controlled as
afunction of required differential pressure.

Ab5.207.2.4.6.2 Pressure sensor location and set-
point.

1. For systems without direct digital control of
individual coils reporting to the central control
panel, differential pressure shall be measured
at or near the most remote heat exchanger or
the heat exchanger requiring the greatest dif-
ferential pressure.

2. For systems with direct digital control of indi-
vidual coils with central control panel, the
static pressure set point shall be reset based on
the valve requiring the most pressure and the
set- point shall be no less than 80 percent
open. The pressure sensor(s) may be mounted
anywhere.

Exceptions:
1. Heating hot water systems.

2. Condenser water systems serving only
water-cooled chillers.

Ab5.207.2.4.7 Hydronic heat pump (WLHP) controls.
Hydronic heat pumps connected to a common heat
pump water loop with central devices for heat rejection
and hesat addition shall have controls that are capable of
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providing a heat pump water supply temperature dead
band of at least 20°F between initiation of heat rejec-
tion and heat addition by the central devices.

Exception: Where a system loop temperature opti-
mization controller is used to determine the most
efficient operating temperature based on real-time
conditions of demand and capacity, dead bands of
less than 20°F shall be allowed.

A5.207.2.5 Air distribution system duct leakage seal-
ing. All duct systems shall be sealed to a leakage rate not
to exceed 6 percent of the fan flow if the duct system:

Ab5.207.2.5.1 Is connected to a constant volume, single
zone, air conditioners, heat pumps or furnaces; and

A5.207.2.5.2 Serves less than 5,000 square feet of floor
area; and

A5.207.2.5.3 Has more than 25 percent duct surface
arealocated in one or more of the following spaces:

1. Outdoors; or

2. In a space directly under a roof where the U-fac-
tor of the roof is greater than the U-factor of the
ceiling; or

Exception: Where the roof meets the require-
ments of Section 143(a)1C of Title 24, Part 6.

3. In a space directly under a roof with fixed vents
or openings to the outside or unconditioned
spaces, or

4. Inan unconditioned crawlspace; or
5. In other unconditioned spaces.

The leakage rate shall be confirmed through field
verification and diagnostic testing, in accordance with
procedures set forth in the Reference Nonresidential
Appendix NA1 of the California Energy Commission
2008 Building Energy Efficiency Sandards for Resi-
dential and Nonresidential Buildings.

Ab5.207.2.6 Variable air volume control for single zone
systems. Effective January 1, 2012, all unitary air condi-
tioning equipment and air-handling units with mechanical
cooling capacity at ARI conditions greater than or equal to
110,000 Btu/hr that serve single zones shall be designed
for variable supply air volume with their supply fans con-
trolled by two-speed motors, variable speed drives or
equipment that has been demonstrated to the Executive
Director to use no more energy. The supply fan controls
shall modulate down to a minimum of %/ of the full fan
speed or lower at low cooling demand.

A5.207.3 Service water -heating systems and equipment.

Ab5.207.3.1 Certification by manufacturers. Any service
water-heating system or equipment may be installed only
if the manufacturer has certified that the system or equip-
ment complies with all of the requirements of this subsec-
tion for that system or equipment.

A5.207.3.1.1 Temperature controls for service
water -heating systems. Service water-heating systems
shall be equipped with automatic temperature controls
capable of adjustment from the lowest to the highest

191

AND THE LICENSE AGREEMENT, AND SUBJECT TO CIVIL AND CRIMINAL PENALTIES THEREUNDER.

100742717

Copyright © 2019 ICC. ALL RIGHTS RESERVED. Accessed by (), (-) Order Number #100742717 on Aug 12, 2019 09:45 AM (PDT) pursuant to License Agreement with ICC. No further reproduction or
distribution authorized. Single user only, copying and networking prohibited. ANY UNAUTHORIZED REPRODUCTION OR DISTRIBUTION IS A VIOLATION OF THE FEDERAL COPYRIGHT ACT



INTERNATIONAL CODE COUNCIL

APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

acceptable temperature settings for the intended use as
listed in Table 2, Chapter 9 of the ASHRAE Handbook,
HVAC Applications Volume.

Ab5.207.3.2 Efficiency. Equipment shall meet the applica-
ble requirements of the Appliance Efficiency Regulations
asrequired by Section A5.210.1, subject to the following:

1. If more than one standard is listed in the Appliance
Efficiency Regulations, the equipment shall meet all
the standards listed; and

2. If more than one test method is listed in the Appli-
ance Efficiency Regulations, the eguipment shall
comply with the applicable standard when tested
with each test method; and

3. Where equipment can serve more than one function,
such as both heating and cooling or both space heat-
ing and water heating, it shall comply with all the
requirements applicable to each function; and

4. Where a requirement is for equipment rated at its
“maximum rated capacity” or “minimum rated capac-
ity,” the capacity shall be as provided for and allowed
by the controls, during steady-state operation.

Ab5.207.3.3 Ingtallation. Any service water-heating sys-
tem or equipment may be installed only if the system or
equipment complies with all of the applicable require-
ments of this subsection for the system or equipment.

Ab5.207.3.3.1 Outlet temperature controls. On sys-
tems that have a total capacity greater than 167,000
Btu/hr, outlets that require higher than service water
temperatures as listed in the ASHRAE Handbook,
Applications Volume, shall have separate remote heat-
ers, heat exchangers or boosters to supply the outlet
with the higher temperature.

Ab.207.3.3.2 Temperature controls for public lava-
tories. The controls shall limit the outlet temperature to
110°F.

Ab.207.3.3.3 Insulation. Unfired service water heater
storage tanks and backup tanks for solar water-heating
systems shall have:

1. External insulation with an installed R-value of at
least R-12; or

2. Internal and external insulation with a combined
R-value of at least R-16; or

3. The heat loss of the tank surface based on an
80°F water-air temperature difference shall be
less than 6.5 Btu per hour per square foot.

Ab5.207.3.3.4 Service water heaters in state build-
ings. Any newly constructed building constructed by
the State shall derive its service water heating from a
system that provides at least 60 percent of the energy
needed for service water heating from site solar energy
or recovered energy.

Exception: Buildings for which the state architect
determines that service water heating from site solar
energy or recovered energy is economically or phys-
ically infeasible.
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Ab5.207.4 Natural gas central furnaces, cooking equipment
and pool and spa heaters: Pilot lights prohibited.

Any natural gas system or equipment listed below may be
installed only if it does not have a continuously burning pilot
light:

1. Fan-type central furnaces.
2. Household cooking appliances.

Exception: Household cooking appliances without
an electrical supply voltage connection and in which
each pilot consumes less than 150 Btu/hr.

3. Pool heaters.
4. Spaheaters.

Ab5.207.5 Controls for space-conditioning systems. Space-
conditioning systems shall be installed with controls that
comply with the applicable requirements of Subsections
Ab5.207.5.1 through A5.207.5.5.

A5.207.5.1 Thermostatic controls for each zone. The
supply of heating and cooling energy to each space-condi-
tioning zone or dwelling unit shall be controlled by an
individual thermostatic control that responds to tempera-
ture within the zone and that meets the applicable require-
ments of Section A5.207.5.2.

Exception: An independent perimeter heating or cool-
ing system may serve more than one zone without indi-
vidual thermostatic controlsif:

1. All zones are also served by an interior cooling
system;

2. The perimeter system is designed solely to offset
envelope heat losses or gains;

3. The perimeter system has at least one thermo-
static control for each building orientation of 50
feet or more; and

4. The perimeter systemis controlled by at least one
thermostat located in one of the zones served by
the system.

A5.207.5.2 Criteria for zonal thermostatic controls.
The individual thermostatic controls required by Section
A5.207.5.1 shall meet the following requirements as appli-
cable:

1. Where used to control comfort heating, the thermo-
static controls shall be capable of being set, locally
or remotely, down to 55°F or lower.

2. Where used to control comfort cooling, the thermo-
static controls shall be capable of being set, locally
or remotely, up to 85°F or higher.

3. Where used to control both comfort heating and com-
fort cooling, the thermostatic controls shall meet
Items 1 and 2 and shall be capable of providing atem-
perature range or dead band of at least 5°F within
which the supply of heating and cooling energy to the
zoneis shut off or reduced to a minimum.

Exception: Systems with thermostats that require
manual changeover between heating and cooling
modes.
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4. Thermostatic controls for all unitary single zone, air
conditioners, heat pumps and furnaces, shall comply
with the setback thermostat requirements of Section
A5.207.1.3 or, if equipped with DDC to the Zone
level, with the Automatic Demand Shed Controls of
Section A5.207.5.5.

Exception: Systems serving zones that must
have constant temperatures to prevent degrada-
tion of materials, a process, plants or animals.

Ab.207.5.3 Heat pump controls. All heat pumps with
supplementary electric resistance heaters shall be installed
with controls that comply with Section A5.207.1.2.

Ab.207.5.4 Dampers for air supply and exhaust equip-
ment. Outdoor air supply and exhaust equipment shall be
installed with dampers that automatically close upon fan
shutdown.

Exceptions:

1. Where it can be demonstrated to the satisfaction
of the enforcing agency that the equipment serves
an area that must operate continuously.

2. Gravity and other nonelectrical equipment that
has readily accessible manual damper controls.

3. At combustion air intakes and shaft vents.
4. Where prohibited by other provisions of law.

Ab5.207.5.5 Automatic demand shed controls. HVAC
systems with DDC to the Zone level shall be programmed
to allow centralized demand shed for noncritical zones as
follows:

1. The controls shall have a capability to remotely setup
the operating cooling temperature set points by 4
degrees or more in all noncritical zones on signal
from a centralized contact or software point within an
Energy Management Control System (EMCS).

2. The controls shall remotely set down the operating
heating temperature set points by 4 degrees or more
in al noncritical zones on signal from a centralized
contact or software point within an EMCS.

3. The controls shall have capabilities to remotely reset
the temperatures in all noncritical zones to origina
operating levels on signal from a centralized contact
or software point within an EMCS.

4. The controls shall be progranmmed to provide an
adjustable rate of change for the temperature setup
and reset.

A5.207.6 Pipe insulation. The piping for all space- condi-

Insulation exposed to weather shall be suitable for outdoor
service, e.g., protected by aluminum, sheet metal, painted
canvas or plastic cover. Cellular foam insulation shall be pro-
tected as above or painted with a coating that is water retar-
dant and provides shielding from solar radiation that can
cause degradation of the material.

Insulation covering chilled water piping and refrigerant
suction piping located outside the conditioned space shall
include a vapor retardant located outside the insulation
(unless the insulation is inherently vapor retardant), all pene-
trations and joints of which shall be sealed.

Exceptions:

1. Factory-installed piping within space-conditioning
equipment certified under Section A5.210.1 or
Ab5.207.1.

2. Piping that conveys fluids with a design operating
temperature range between 60°F and 105°F.

3. Piping that serves process loads, gas piping, cold
domestic water piping, condensate drains, roof
drains, vents or waste piping.

4. Where the heat gain or heat loss to or from piping
without insulation will not increase building source
energy use.

5. Piping that penetrates framing members shall not be
required to have pipe insulation for the distance of
the framing penetration. Metal piping that penetrates
metal framing shall use grommets, plugs, wrapping
or other insulating materia to assure that no contact
is made with the metal framing.

A5.207.6.1 For insulation with a conductivity in the range
shown in Table A5.207.6-A for the applicable fluid tem-
perature range, the insulation shall have the applicable
thickness shown in Table A5.207.6-A.

Ab5.207.6.2 For insulation with a conductivity outside the
range shown in Table A5.207.6-A for the applicable fluid
temperature range, the insulation shall have a minimum
thickness as cal culated with Equation A5.207.6-A below.

EQUATION A5.207.6-A
INSULATION THICKNESS EQUATION

T = PR{(NE}JE —1}

Minimum insulation thickness for materia with
conductivity K, inches.

100742717

tioning and service water-heating systems with fluid tempera- PR= Pipe actua outside radius, inches.

tures listed in Table A5.207.6-A shall have the amount of . . .
insulation specified in Subsection A5.207.6.1 or A5.207.6.2. ¢ = Insulation thicknessfrom Table A5.207.6-A, inches.
Insulation conductivity shall be determined in accordance K = Conductivity of aternate material at the mean rating
with ASTM C335 at the mean temperature listed in Table temperature indicated in Table A5.207.6-A, for the
Ab.207.6-A and shall be rounded to the nearest /,4, Btu-inch applicable fluid temperature range, in Btu-inch per
per hour per square foot per °F. hour per square foot per °F.

Insulation shall be protected from damage, including that k = The lower value of the conductivity range listed in
due to sunlight, moisture, equipment maintenance and wind, Table A5.207.6-A, for the applicable fluid temperature
including but not limited to, the following: range, Btu-inch per hour per square foot per °F.
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TABLE A5.207.6-A
PIPE INSULATION THICKNESS

FLUID CONDUCTIVITY RANGE | INSULATION MEAN NOMINAL PIPE DIAMETER (in Inches)
TEMPERALURE | (in Buinch per hour per RATING Runouts | 1and 1.25:2 2.50-4 5-6 gand
o square foot per °F) TEMPERATURE (°F) upto ess arger
W) INSULATION THICKNESS REQUIRED (in inches)
Space heating systems (steam, steam condensate and hot water)

Above 350 0.32-0.34 250 15 25 25 3.0 35 35
251-350 0.29-0.31 200 15 2.0 25 25 35 35
201-250 0.27-0.30 150 1.0 15 15 2.0 2.0 35
141-200 0.25-0.29 125 0.5 15 15 15 15 15
105-140 0.24-0.28 100 05 1.0 1.0 1.0 15 15

tank for nonrecirculating systems)

Service water-heating systems (recirculating sections, al piping in electric trace tape systems and the first 8 feet of piping from the storage

Above 105 0.24-0.28 100 | 0.5 10 10 15 15 15
Space cooling systems (chilled water, refrigerant and brine)
40-60 0.23-0.27 75 0.5 0.5 0.5 10 10 10
Below 40 0.23-0.27 75 1.0 10 15 15 15 15
Ab.208 off al the lights in an area no more than 30 minutes after
Not used the area has been vacated and shall have a visible status

A5.209 [OSHPD 1, 2 & 4]
LIGHTING

Ab5.209.1 Lighting control devices, ballasts and luminaires.
Any lighting control device, ballast or luminaire subject to
the requirements of Section A5.209 shall be installed only if
the manufacturer has certified to the Commission that the
device complies with al of the applicable reguirements of
Section A5.209.

Lighting control devices may be individual devices or sys-
tems consisting of two or more components. For control sys-
tems consisting of two or more components, such as an
Energy Management Control System (EMCS), the manufac-
turer of the control system shall certify each of the compo-
nents required for the system to comply with Section A5.209.

A5.209.1.1 All devices. Instructions for installation and
calibration. The manufacturer shall provide step-by-step
instructions for installation and start-up calibration of the
device.

A5.209.1.2 Indicator lights. Indicator lights integra to
lighting control devices shall consume no more than one
waitt of power per indicator light.

A5.209.1.3 Automatic time switch control devices.
Automatic time switch control devices or system shall:

1. Be capable of programming different schedules for
weekdays and weekends; and

2. Have program backup capabilities that prevent the
loss of the device's schedules for at least 7 days and
the device's time and date setting for at least 72
hoursif power is interrupted.

A5.209.1.4 Occupant sensors, motion sensors and
vacancy sensors. Occupant sensors, motion sensors and
vacancy sensors shall be capable of automatically turning

194

signal that indicates that the device is operating properly
or that it has failed or malfunctioned. The visible status
signal may have an override switch that turns the signal
off. In addition, ultrasonic and microwave devices shall
have a built-in mechanism that allows calibration of the
sensitivity of the device to room movement in order to
reduce the false sensing of occupants and shall comply
with ether Subsection A5.209.1.4.1 or A5.209.1.4.2
below, as applicable:

Ab5.209.1.4.1 If the device emits ultrasonic radiation as
a signa for sensing occupants within an area, the
device shall:

1. Have had a Radiation Safety Abbreviated Report
submitted to the Center for Devices and Radio-
logical Health, Federal Food and Drug Adminis-
tration, under 21 Code of Federal Regulations,
Section 1002.12 (1996) and a copy of the report
shall have been submitted to the California
Energy Commission; and

2. Emit no audible sound; and

3. Not emit ultrasound in excess of the decibel (dB)
values shown in Table A5.209.1-A, measured no
more than 5 feet from the source, on axis.

Ab.209.1.4.2 If the device emits microwave radiation
as a signal for sensing occupants within the area, the
device shall:

1. Comply with all applicable provisionsin 47 Code
of Federal Regulations, Parts 2 and 15 (1996)
and have an approved Federal Communications
Commission Identifier that appears on all units of
the device and that has been submitted to the Cal-
ifornia Energy Commission; and

2. Not emit radiation in excess of 1 milliwatt per
sguare centimeter measured at no more than 5
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centimeters from the emission surface of the
device; and

3. Have permanently affixed to it installation
instructions recommending that it be installed at
least 12 inches from any area normally used by
room occupants.

A5.209.1.5 Multilevel occupant sensor. Multilevel occu-
pant sensors shall have an automatic OFF function that
turns off al the lights and either an automatic or a manu-
aly controlled ON function capable of meeting al the
multilevel and uniformity requirements of Section
AbB.209.2.2 for the controlled lighting. The first stage shall
be capable of activating between 30-70 percent of the
lighting power in a room either through an automatic or
manual action and may be a switching or dimming system.
After that event occurs the device shall be capable of al of
the following actions when manually called to do so by the
occupant:

1. Activating the alternate set of lights.
2. Activating 100 percent of the lighting power.
3. Deactivating al lights.

A5.209.1.6 Automatic daylighting control devices.
Automatic daylighting control devices used to control
lightsin daylit zones shall:

1. Be capable of reducing the power consumption of
the general lighting in the controlled area by at least
two thirds in response to the availability of daylight;
and

2. If thedeviceisadimmer controlling incandescent or
fluorescent lamps, provide electrica outputs to
lamps for reduced flicker operation through the dim-
ming range, so that the light output has an amplitude
modulation of less than 30 percent for frequencies
less than 200 Hz and without causing premature
lamp failure; and

3. If the devices reduce lighting in control steps, incor-
porate time-delay circuits to prevent cycling of light
level changes of less than 3 minutes and have aman-
ual or automatic means of adjusting the deadband to
provide separation of on and off points for each con-
trol step; and

4. If the deviceis placed in calibration mode, automati-
cally restore its time delay settings to normal opera-
tion programmed time delays after no more than 60
minutes; and

5. Have a setpoint control that easily distinguishes set-
tings to within 10 percent of full scale adjustment;
and

6. Have alight sensor that has a linear response with 5
percent accuracy over the range of illuminance mea-
sured by the light sensor; and

7. Have alight sensor that is physically separated from
where calibration adjustments are made or is capa-
ble of being calibrated in a manner that the person
initiating calibration is remote from the sensor

during calibration to avoid influencing calibration
accuracy.

A5.209.1.7 Interior photosensors. Interior photosensor
shall not have amechanical slide cover or other device that
permits easy unauthorized disabling of the control and
shall not be incorporated into a wall-mounted occupant-
Sensor.

A5.209.1.8 Multilevel astronomical time-switch con-
trols. Multilevel astronomical time-switch controls used
to control lighting in daylit zones shall:

1. Contain at least two separately programmable steps
per zone that reduces illuminance in arelatively uni-
form manner as specified in Section A5.209.2.2; and

2. Have a separate offset control for each step of 1 to
240 minutes; and

3. Have sunrise and sunset prediction accuracy within
+/- 15 minutes and timekeeping accuracy within 5
minutes per year; and

4. Store astronomical time parameters (used to develop
longitude, latitude, time zone) for at least 7 days if
power is interrupted; and

5. Display date/time, sunrise and sunset and switching
times for each step; and

6. Have an automatic daylight savings time adjust-
ment; and

7. Have automatic time switch capabilities specified in
Section A5.209.1.3.

A5.209.1.9 Outdoor astronomical time-switch controls.
Outdoor astronomical time-switch controls used to control
outdoor lighting as specified in Section A5.209.3.3 shall:

1. Contain at least two separately programmable steps
per function area; and

2. Have the ability to independently offset the on and
off times for each channel by 0 to 99 minutes before
or after sunrise or sunset; and

3. Have sunrise and sunset prediction accuracy within
+/- 15 minutes and timekeeping accuracy within 5
minutes per year; and

4. Store astronomical time parameters (used to develop
longitude, latitude, time zone) for at least 7 days if
power isinterrupted; and

5. Display date/time, sunrise and sunset; and

6. Have an automatic daylight savings time adjust-
ment; and

7. Have automatic time switch capabilities specified in
Section A5.209.1.3.

A5.209.1.10 Dimmers. Dimmers used to control lighting
shall:

1. Be capable of reducing power consumption by a
minimum of 65 percent when the dimmer is at its
lowest light level; and

2. If the deviceis adimmer controlling incandescent or
fluorescent lamps, provide electrical outputs to
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lamps for reduced flicker operation through the dim-
ming range, so that the light output has an amplitude
modulation of less than 30 percent for frequencies
less than 200 Hz and without causing premature
lamp failure; and

3. Bellisted by arating lab recognized by the Interna-
tional Code Council (ICC) as being in compliance
with Underwriters Laboratories Standards; and

1. The area is designated a security or emergency
egress area on the plans and specifications sub-
mitted to the enforcement agency under Section
10-103(a)2 of Title 24, Part 1; and

2. The security or egress lighting is controlled by
switches accessible only to authorized personnel.

Exception 2 to Section A5.209.2.1: Public areas with
switches that are accessible only to authorized person-

4. If the device is a wall box dimmer designed to be nel.

used in athree- or more-way circuit with nondim- A5.209.2.2 Multilevel lighting controls. The genera
mable switches, the level set by the dimmer, shall lighting of any enclosed space 100 square feet or larger
not be overridden by any of the switches in the cir- and has a connected lighting load that exceeds 0.8 watts
cuit. The dimmer and all of the switches in the cir- per square foot, shall have multilevel lighting controls.
cuit shall have the capability of turning lighting OFF Multilevel controls shall have at least one control step that
if itisON and turning lighting ON to the level set by is between 30 percent and 70 percent of design lighting
the dimmer if the lighting is OFF. Any wall box power and allow the power of al lights to be manually
dimmer that is connected to a system with an emer- turned off. A reasonably uniform level of illuminance
gency override function shall be controlled by the shall be achieved by any of the following:

emergency override. 1. Continuous or stepped dimming of al lamps or
5. If the device is a stepped dimmer, it shall include an luminaires; or

off position to turn lights completely off. 2. Switching aternate lamps in luminaires, aternate

TABLE A5.209.1-A luminaires and alternate rows of luminaires.
ULTRASOUND MAXIMUM DECIBEL VALUES

MIDFREQUENCY OF SOUND
PRESSURE THIRD-OCTAVE BAND

MAXIMUM dB LEVEL WITHIN
THIRD-OCTAVE BAND

(in kHz) (in dB reference 20 micropascals)
Lessthan 20 80
20 or moreto lessthan 25 105
25 or moreto lessthan 31.5 110
31.5 or more 115

Ab5.209.2 Indoor lighting controls

A5.209.2.1 Area controls.

Exceptions:
1. Lightsin corridors.

2. A spacethat has only one luminaire with no more
than two lamps.

Ab5.209.2.3 Daylight areas.

Ab5.209.2.3.1 Daylight areas shall be defined as fol-
lows:

Ab.209.2.3.1.1 Daylight area. The total daylight
area shall not double count overlapping areas with

Ab5.209.2.1.1 Each area enclosed by ceiling-height par-
titions shall have an independent switching or control
device. This switching or control device shall be:

1. Readily accessible; and

2. Located so that a person using the device can see
the lights or area controlled by that switch or so
that the area being lit is annunciated; and

3. Manually operated or automatically controlled by
an occupant-sensor that meets the applicable
requirements of Section A5.209.1.

Ab5.209.2.1.2 Other devices may be installed in con-
junction with the switching or control device provided
that they:

1. Permit the switching or control device to manu-
aly turn the lights off in each area enclosed by
ceiling-height partitions; and

2. Reset the mode of any automatic system to nor-
mal operation without further action.

Exception 1to Section A5.209.2.1: Up to 0.3 watts per
square foot of lighting in any areawithin a building that
must be continuoudly illuminated for reasons of build-
ing security or emergency egress, if:

any primary sidelit daylight area, secondary sidelit
daylight area or skylit daylight area.

A5.209.2.3.1.2 Daylight area, primary sidelit isthe
combined primary sidelit area without double count-
ing overlapping areas. The floor areafor each primary
Sidelit area is directly adjacent to vertica glazing
below the ceiling with an area equal to the product of
the sidelit width and the primary sidelit depth.

The primary sidelit width is the width of the win-
dow plus, on each side, the smallest of:

1. 2feet; or

2. Thedistanceto any 5 feet or higher perma
nent vertical obstruction.

The primary sidelit depth is the horizontal dis-
tance perpendicular to the glazing which is the
smaller of:

1. One window head height; or

2. Thedistanceto any 5 feet or higher perma-
nent vertical obstruction.

Ab.209.2.3.1.3 Daylight area, secondary sidelit is
the combined secondary sidelit area without double
counting overlapping areas. The floor area for each
secondary sidelit areais directly adjacent to primary
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sidelit area with an area equal to the product of the
sidelit width and the secondary sidelit depth.

The secondary sidelit width is the width of the
window plus, on each side, the smallest of:

1. 2feet; or

2. Thedistanceto any 5 feet or higher perma-
nent vertical obstruction; or

3. Thedistance to any skylit daylight area.

The secondary sidelit depth is the horizontal dis-
tance perpendicular to the glazing which begins
from one window head height and ends at the
smaller of:

1. Two window head heights;

2. Thedistanceto any 5 feet or higher perma-
nent vertical obstruction; or

3. Thedistance to any skylit daylight area.

Ab5.209.2.3.1.4 Daylight area, skylit is the com-
bined daylight area under each skylight without dou-
ble counting overlapping areas. The daylight area
under each skylight is bounded by the rough open-
ing of the skylight, plus horizontally in each direc-
tion the smallest of:

1. 70 percent of the floor-to-ceiling height; or

2. The distance to any primary sidelit area or the
daylight area under rooftop monitors; or

3. The distance to any permanent partition or
permanent rack which is farther away than 70
percent of the distance between the top of the
permanent partition or permanent rack and the
ceiling.

A5.209.2.3.2 Luminaires providing general lighting
that are in or are partialy in the skylit daylight area
and/or the primary sidelit daylight area shall be con-
trolled as follows:

Ab5.209.2.3.2.1 Primary sidelit and skylit daylight
areas shall have at least one lighting control that:

1. Controls at least 50 percent of the genera
lighting power in the primary sidelit and skylit
daylight areas separately from other lighting
in the enclosed space.

2. Controls luminaires in primary sidelit areas
separately from skylit areas.

Exception: Primary sidelit and skylit daylight
areas that have a combined areatotaling less than

or equal to 250 sguare feet within any enclosed
space.

Ab5.209.2.3.2.2 For all skylit daylight areas:

1. The skylit daylight area shall be shown on the
plans.

2. All of the generd lighting in the skylit area
shall be controlled independently by an auto-
matic daylighting control device that meets the
applicable requirements of Section A5.209.1.

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE

3. The automatic daylighting control shall be
installed in accordance with  Section
A5.209.2.3.2.4.

Exceptions:

1. Where the total skylit daylight area in any
enclosed space is less than or equa to
2,500 square feet.

2. Skylit daylight areas where existing adja-
cent structures obstruct direct beam sun-
light for at least 6 hours per day during the
equinox as calculated using computer or
graphical methods.

3. When the skylight effective aperture is
greater than 4.0 percent and al general light-
ing in the skylit areais controlled by amulti-
level astronomica time switch that meets
the requirements of Section A5.209.1.8 and
that has an override switch that meets the
requirements of Section A5.209.2.4.2.

4, Skylit daylight areas where the effective
aperture is less than 0.006. The effective
aperture for skylit daylight areas is speci-
fied in Section 146(a)2E of Title 24, Part 6.

A5.209.2.3.2.3 The primary sidelit area(s) shall be
shown on the plans and the genera lighting in the
primary sidelit areas shall be controlled inde-
pendently by an automatic daylighting control
device that meets the applicable requirements of
Section A5.209.1 and isinstalled in accordance with
Section A5.209.2.3.2.4.

Exceptions:

1. Where the total primary sidelit daylight
area in any enclosed space has an area less
than or equal to 2,500 square feet.

2. Primary sidelit daylight areas where the
effective aperture is less than 0.1. The
effective aperture for primary sidelit day-
light areas is specified in Section 146(a)2E
of Title 24, Part 6.

3. Primary sidelit daylight areas where exist-
ing adjacent structures are twice as tall as
their distance away from the windows.

4. Parking garages.

A5.209.2.3.2.4 Automatic daylighting control
device ingtalation and operation. Automatic day-
lighting control devices shall be installed and con-
figured to operate according to all of the following
reguirements:

1. Automatic daylighting control devices shall
have photosensors that are located so that they
are not readily accessible in accordance with
the designer’ s or manufacturer’ s instructions.

2. The location where calibration adjustments
are made to the automatic daylighting control
device shal be readily accessible to autho-
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rized personnel or located within 2 feet of a
ceiling access panel that is no higher than 11
feet above floor level.

3. Automatic daylighting controls shall be multi-
level, including continuous dimming and have
at least one control step that is between 50 per-
cent to 70 percent of rated power of the con-
trolled lighting.

Exceptions:

1. Controlled lighting having a lighting
power density less than 0.3 W/ft?,

2. When skylights are replaced or added
to on an existing building with an
existing general lighting system.

4. Under al daylight conditions in al areas
served by the controlled lighting, the com-
bined illuminance from the controlled lighting
and daylight is not less than the illuminance
from controlled lighting when no daylight is
available.

5. When all areas served by the controlled light-
ing are receiving daylight illuminance levels
greater than 150 percent of the illuminance
from controlled lighting when no daylight is
available, the controlled lighting power con-
sumption shall be no greater than 35 percent
of the rated power of the controlled lighting.

A5.209.2.4 Shut-off controls.

A5.209.2.4.1 In addition to the manual controls installed
to comply with Sections A5.209.2.1 and A5.209.2.2 for

APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

2. Is located so that a person using the device can
see the lights or the area controlled by that switch
or so that the area being lit is annunciated; and

3. Ismanually operated; and

4. Allowsthelighting to remain on for no more than
2 hours when an override is initiated; and

Exception: In mals, auditoriums, single
tenant retail spaces, industrial facilities and
arenas, where captive-key override is utilized,
override time may exceed 2 hours.

5. Controls an area enclosed by ceiling height parti-
tions not exceeding 5,000 square feet.

Exception: In malls, auditoriums, single
tenant retail spaces, industrial facilities, con-
vention centers and arenas, the area controlled
may not exceed 20,000 square feet.

Ab.209.2.4.3 If an automatic time switch control device
is installed to comply with Section A5.209.2.4.1, it
shall incorporate an automatic holiday “shut-off” fea-
ture that turns off all loads for at least 24 hours and then
resumes the normally scheduled operation.

Exception: Retail stores and associated malls,
restaurants, grocery stores, churches and theaters.

Ab5.209.2.4.4 Offices 250 square feet or smaller; multi-
purpose rooms of less than 1,000 square feet and class-
rooms and conference rooms of any size, shal be
equipped with occupant sensor(s) to shut off the light-
ing. In addition, controls shall be provided that allow
the lights to be manually shut off in accordance with
Section A5.209.2.1 regardless of the sensor status.

100742717

every floor, all indoor lighting systems shall be equipped
with separate automatic controls to shut off the lighting.
These automatic controls shall meet the requirements of
Section A5.209.1and may be an occupant sensor, auto-
matic time switch or other device capable of automati-
cally shutting off the lighting.

Ab5.209.3 Outdoor lighting controls and equipment.

A5.209.3.1 Outdoor lighting. All permanently installed
outdoor luminaires employing lamps rated over 100 watts
shall either have alamp efficacy of at least 60 lumens per
watt or be controlled by a motion sensor.

Exceptions:

1. Where the lighting system is serving an area
that must be continuously lit, 24 hours per
day/365 days per year.

2. Lighting in corridors, guestrooms, dwelling
units of high-rise residential buildings and
hotel/motels and parking garages.

3. Up to 0.3 watts per square foot of lighting in
any areawithin a building that must be contin-
uoudly illuminated for reasons of building
security or emergency egress, provided that
the area is designated a security or emergency
egress area on the plans and specifications
submitted to the enforcement agency under
Section 10-103(a)2 of Title 24, Part 1.

Ab5.209.2.4.2 If an automatic control device isinstalled

Exceptions:

1. Lighting required by a health or life safety statute
ordinance or regulation, including but not limited
to, emergency lighting.

2. Lighting used in or around swimming pools,
water features or other locations subject to Arti-
cle 680 of Title 24, Part 3, California Electrical
Code.

. Searchlights.

. Theme lighting for use in theme parks.
. Lighting for film or live performances.
. Temporary outdoor lighting.

~N O O~ W

. Light emitting diode, light emitting capacitors,
neon and cold cathode lighting.

8. Sign lighting.

to comply with Section A5.209.2.4.1, it shall incorpo-

rate an override switching device that A5.209.3.2 Luminaire cutoff requirements. All outdoor

luminaires that use lamps rated greater than 175 watts in

1. Isreadily accessible; and hardscape areas including parking lots, building entrances,
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sales and nonsales canopies and all outdoor sales areas
shall be designated Cutoff for light distribution. To com-
ply with this requirement, the luminaire shall be rated Cut-
off in a photometric test report that includes any tilt or
other nonlevel mounting condition of the installed lumi-
naire. Cutoff is aluminaire light distribution classification
where the candela per 1000 lamp lumens does not numeri-
cally exceed 25 at or above a vertical angle of 90 degrees
above nadir and 100 at or above a vertical angle of 80
degrees above nadir. Nadir is in the direction of straight
down, as would be indicated by a plumb line. 90 degrees
above nadir is horizontal. 80 degrees above nadir is 10
degrees below horizontal.

Exceptions:
1. Signs.

2. Lighting for building facades, public monuments,
statues and vertical surfaces of bridges.

3. Lighting required by ahealth or life safety statute
ordinance or regulation, including but not limited
to, emergency lighting.

4. Temporary outdoor lighting.

5. Lighting used in or around swimming pools,
water features or other locations subject to Arti-
cle 680 of the California Electrical Code.

6. Replacement of existing pole mounted luminaires
in hardscape areas meeting al of the following
conditions:

1. Where the existing luminaire does not meet
the luminaire cutoff requirements in
A5.209.3.2; and

2. Spacing between existing poles is greater
than 6 times the mounting height of the
existing luminaires; and

3. Where no additional poles are being added
to the site; and

4. Where new wiring to the luminaires is not
being installed; and

5. Provided that the connected lighting power
wattage is not increased.

A5.209.3.3 Controlsfor outdoor lighting.

A5.209.3.3.1 All permanently installed outdoor light-
ing shall be controlled by a photocontrol or astronomi-
cal time switch that automatically turns off the outdoor
lighting when daylight is available.

Exception: Lighting in tunnels and large covered
areas that require illumination during daylight hours.

Ab5.209.3.3.2 For lighting of building facades, parking
lots, sales and nonsales canopies, all outdoor sales areas
and student pick-up/drop-off zones where two or more
luminaires are used, an automatic time switch shall be
installed that is capable of (1) turning off the lighting
when not needed and (2) reducing the lighting power
(in watts) by at least 50 percent but not exceeding 80
percent or providing continuous dimming through a
range that includes 50 percent through 80 percent

reduction. This control shall meet the requirements of
Section A5.209.1.3.

Exceptions:

1. Lighting required by a health or life safety
statute ordinance or regulation, including but
not limited to, emergency lighting.

2. Lighting for steps or stairs that require illumi-
nation during daylight hours.

3. Lighting that is controlled by a motion sensor
and photocontrol.

4. Lighting for facilities that have equal lighting
requirements at all hours and are designed to
operate continuously.

5. Temporary outdoor lighting.
6. Signs.

A5.209.4 Outdoor lighting. This section applies to al out-
door lighting, whether attached to buildings, poles, structures
or self-supporting, including but not limited to, hardscape
areas including parking lots, lighting for building entrances,
sales and nonsales canopies; lighting for al outdoor sales
areas; and lighting for building facades.

Exceptions. When more than 50 percent of the light from
aluminaire falls on one or more of the following applica-
tions, the lighting power for that luminaire shall be exempt
from Section A5.209.4.2.

1. Temporary outdoor lighting.

2. Lighting required and regulated by the Federal
Aviation Administration and the Coast Guard.

3. Lighting for public streets, roadways, highways
and traffic signage lighting, including lighting for
driveway entrances occurring in the public right-
of-way.

4. Lighting for sports and athletic fields and chil-
dren’s playground.

5. Lighting for industrial sites, including but not lim-
ited to, rail yards, maritime shipyards and docks,
piers and marinas, chemical and petroleum pro-
cessing plants and aviation facilities.

6. Lighting specifically for automated teller machines
as required by California Financial Code Section
13040 or required by law through a local ordi-
nance.

7. Lighting of public monuments.

8. Signs shall meet the requirements of Section
Ab.209.5.

9. Lighting used in or around swimming pools, water
features or other locations subject to Article 680 of
Title 24, Part 3, California Electrical Code.

10. Lighting of tunnels, bridges, stairs, wheelchair ele-
vator lifts for American with Disabilities Act
(ADA) compliance and ramps that are other than
parking garage ramps.

11. Landscape lighting.
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12. In theme parks: outdoor lighting for themes and
special effects.

13. Lighting for outdoor theatrical and other outdoor
live performances, provided that these lighting sys-
tems are additions to area lighting systems and are
controlled by a multiscene or theatrical cross-fade
control station accessible only to authorized opera-
tors.

14. Outdoor lighting systems for qualified historic
buildings, as defined in Title 24, Part 8, California
Historic Building Code, if they consist solely of
historic lighting components or replicas of historic
lighting components. If lighting systems for quali-
fied historic buildings contain some historic light-
ing components or replicas of historic components,
combined with other lighting components, only
those historic or historic replica components are
exempt. All other outdoor lighting systems for
qualified historic buildings shall comply with Sec-
tion A5.209.4.

A.5.209.4.1 Outdoor lighting power trade-offs. Outdoor
lighting power trade-offs shall be determined as follows:

1. Allowed lighting power determined according to
Section A5.209.4.4.1 for general hardscape lighting
allowance may be traded to specific applications in
Section A5.209.4.4.2, provided the hardscape area
from which the lighting power is traded continues to
be illuminated in accordance with Section
A5.209.4.4.1.1.

2. Allowed lighting power determined according to
Section A5.209.4.4.2 for additional lighting power
allowances for specific applications shal not be
traded between specific applications or to hardscape
lighting in Section A5.209.4.4.1.

3. Allowed lighting power determined according to
Section A5.209.4.4.3 for additional lighting power
allowances for local ordinance shall not be traded to
specific applications in Section A5.209.4.4.2 or to
hardscape areas not covered by the local ordinance.

4. Trading off lighting power allowances between out-
door and indoor areas shall not be permitted.

A5.209.4.2 Outdoor lighting power. An outdoor lighting
installation complies with this section if the actual outdoor
lighting power installed is no greater than the allowed out-
door lighting power calculated under Section A5.209.4.4
The allowed outdoor lighting shall be calculated by Light-
ing Zone as defined in Section 10-114 of Title 24, Part 1.
Local governments may amend lighting zones in compli-
ance with Section 10-114 of Title 24, Part 1.

Ab5.209.4.3 Calculation of actual lighting power. The
wattage of outdoor luminaires shall be determined in
accordance with Section 130(d) of Title 24, Part 6.

A5.209.4.4 Calculation of allowed lighting power. The
alowed lighting power shall be the combined total of the
sum of the general hardscape lighting allowance deter-
mined in accordance with Section A5.209.4.4.1, the sum
of the additiona lighting power alowance for specific
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applications determined in accordance with Section
A5.209.4.4.2 and the sum of the additional lighting power
allowances for local ordinance determined in accordance
with Section A5.209.4.4.3.

A5.209.4.4.1 General hardscape lighting allowance.
Determine the general hardscape lighting power allow-
ances asfollows:

Ab5.209.4.4.1.1 The general hardscape area of a site
shal include parking lot(s), roadway(s), drive-
way(s), sidewak(s), wakway(s), bikeway(s),
plaza(s) and other improved area(s) that are illumi-
nated. In plan view of the site, determine the illumi-
nated hardscape area, which is defined as any
hardscape area that is within a square pattern around
each luminaire or pole that isten times the luminaire
mounting height with the luminaire in the middle of
the pattern, less any areas that are within a building,
beyond the hardscape area, beyond property lines or
obstructed by a structure. The illuminated hardscape
area shall include portions of planters and land-
scaped areas that are within the lighting application
and are less than or equal to 10 feet wide in the short
dimensions and are enclosed by hardscape or other
improvement on at least three sides. Multiply the
illuminated hardscape area by the Area Wattage
Allowance (AWA) from Table A5.209.4-A for the
appropriate Lighting Zone.

A5.209.4.4.1.2 Determine the perimeter length of
the general hardscape area. The total perimeter shall
not include portions of hardscape that is not illumi-
nated according to Section A5.209.4.4.1.1 Multiply
the hardscape perimeter by the Linear Wattage
Allowance (LWA) for hardscape from Table
A5.209.4-A for the appropriate lighting zone. The
perimeter length for hardscape around landscaped
areas and permanent planters shall be determined as
follows:

1. Landscaped areas completely enclosed within
the hardscape area and which have width or
length less than 10 feet wide, shall not be
added to the hardscape perimeter length.

2. Landscaped areas completely enclosed within
the hardscape area and which width or length
are a minimum of 10 feet wide, the perimeter
of the landscaped areas or permanent planter
shall be added to the hardscape perimeter
length.

3. Landscaped edges that are not abutting the
hardscape shall not be added to the hardscape
perimeter length.

A5.209.4.4.1.3 Determine the Initiad Wattage
Allowance (IWA) for general hardscape lighting
from Table A.209.4-A for the appropriate lighting
zone. The hardscape area shall be permitted one
IWA per site.

A5.209.4.4.1.4 The genera hardscape lighting allow-
ance shall be the sum of the allowed watts determined
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from Sections A5.209.4.4.1.1, A5.209.4.4.1.2 and
A5.209.4.4.1.3 above.

A5.209.4.4.2 Additional lighting power allowance
for specific applications. Additional lighting power
for specific applications shall be the smaller of the
additional lighting allowances for specific applications
determined in accordance with Table A5.209.4-B for
the appropriate lighting zone or the actual installed
lighting power meeting the requirements for the allow-
ance.

Ab.209.4.4.3 Additional lighting power allowance
for local ordinance requirements. For hardscape
areas, including parking lots, site roadways, driveways,
sidewalks, walkways or bikeways, when specific light
levels are required by law through a local ordinance
and provided the local ordinance meets Section 10-114
of Title 24, Part 1, additional lighting power for those
hardscape areas covered by the local ordinance require-
ment shall be the smaller of the additional lighting
alowances for local ordinance determined from Table
Ab5.209.4-C for the appropriate lighting zone or the
actual instaled lighting power meeting the require-
ments for the allowance.

Ab5.209.5 Signs. This section applies to all internally illumi-
nated and externally illuminated signs, unfiltered light emit-
ting diodes (LEDs) and unfiltered neon, both indoor and
outdoor. Each sign shall comply with either Subsection
A5.209.5.1 or A5.209.5.2, as applicable.

A5.209.5.1 Maximum allowed lighting power .

Ab5.209.5.1.1 For internally illuminated signs, the max-
imum alowed lighting power shall not exceed the
product of the illuminated sign area and 12 watts per
sguare foot. For double-faced signs, only the area of a
single face shall be used to determine the allowed light-
ing power.

Ab5.209.5.1.2 For externally illuminated signs, the maximum
alowed lighting power shall not exceed the product of the
illuminated sign area and 2.3 watts per square foot. Only
areas of an externally lighted sign that are illuminated with-
out obstruction or interference, by one or more luminaires,
shall be used.

TABLE A5.209.4-A

GENERAL HARDSCAPE LIGHTING POWER ALLOWANCE

TYPE OF POWER ALLOWANCE LIGHTING ZONE 1 LIGHTING ZONE 2 LIGHTING ZONE 3 LIGHTING ZONE 4
Areawattage allowance (AWA) 0.036 Wi/ft? 0.045 W/ft? 0.092 Wi/ft? 0.115 W/ft?
Linear wattage allowance (LWA) 0.36 W/If 0.45 WIIf 0.92 WilIf 1.15 WI/If
Initial wattage allowance (IWA) 340 W 510 W 770 W 1030 W
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TABLE A5.209.4-B
ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC APPLICATIONS
All area and distance measurements in plan view unless otherwise noted.
Lighting Lighting Lighting Lighting

LIGHTING APPLICATION Zone 1 Zone 2 Zone 3 Zone 4
WATTAGE ALLOWANCE PER APPLICATION. Use all that apply as appropriate.
Building entrances or exits. Allowance per door. Luminaires qualifying for this allowance shall be 30 75 100 120
within 20 feet of the door. watts watts watts watts

Primary entrancesto senior care facilities, police stations, hospitals, fire stations and
emergency vehicle facilities. Allowance per primary entrance(s) only. Primary entrances shall

provide access for the general public and shall not be used exclusively for staff or service personnel. w4a?ts W?:t?tS v&gt(t)s V\:/Lgt(t)s
This allowance shall bein addition to the building entrance or exit allowance above. Luminaires

qualifying for this allowance shall be within 100 feet of the primary entrance.

Drive up windows. Allowance per customer service location. Luminaires qualifying for this 40 75 125 200
alowance shall be within two mounting heights of the sill of the window. watts watts watts watts
Vehicle service station uncovered fuel dispenser. Allowance per fueling dispenser. Luminaires 120 175 185 330
qualifying for this allowance shall be within two mounting heights of the dispenser. waltts waltts watts watts

WATTAGE ALLOWANCE PER UNIT LENGTH (w/linear ft). May be used for one or two frontage side(s) per site.

Outdoor salesfrontage. Allowance for frontage immediately adjacent to the principal viewing
location(s) and unobstructed for its viewing length. A corner sales |ot may include two adjacent
sides provided that adifferent principal viewing location exists for each side. Luminaires qualifying
for this allowance shall be located between the principal viewing location and the frontage outdoor
salesarea

WATTAGE ALLOWANCE PER HARDSCAPE AREA (W/ft?). May be used for any illuminated hardscape area on the site.
Har dscape ornamental lighting. Allowance for the total site illuminated hardscape area.

No 225 36 45
alowance | w/linear ft | w/linear ft | w/linear ft

Luminaires qualifying for this allowance shall be rated for 100 wetts or less as determined in No 0.02 0.04 0.06
accordance with Section 130(d) and shall be post-top luminaires, lanterns, pendant luminaires or allowance wift? wi/ft2 wi/ft?
chandeliers.
WATTAGE ALLOWANCE PER SPECIFIC AREA (W/ft?). Use as appropriate provided that none of the following specific applications shall be used for the
same area.

Building facades. Only areas of building fagade that areilluminated shall qualify for thisallowance.

Luminaires qualifying for this allowance shall be aimed at the fagade and shall be capable of all ovagnce \?v/}t% v?//?tsz v?//??z
illuminating it without obstruction or interference by permanent building features or other objects.

Outdoor saleslots. Allowance for uncovered sales lots used exclusively for the display of vehicles

or other merchandise for sale. Driveways, parking lots or other nonsales areas shall be considered 0.164 0.555 0.758 1.285
hardscape areas even if these areas are completely surrounded by sales ot on al sides. Luminaires wift? wift? wift? wift?
qualifying for this allowance shall be within five mounting heights of the sales lot area.

Vehicle service station har dscape. Allowance for the total illuminated hardscape area less area of

buildings, under canopies, off property or obstructed by signs or structures. Luminaires qualifying 0.014 0.155 0.308 0.485
for this allowance shall be illuminating the hardscape area and shall not be within a building, below wift? wift? wift? wift?
acanopy, beyond property lines or obstructed by a sign or other structure.

Vehicle service station canopies. Allowance for the total area within the drip line of the canopy. 0.514 1.005 1.358 2.285
Luminaires qualifying for this allowance shall be located under the canopy. wift? wi/ft2 wi/ft? wi/ft?
Sales canopies allowance for thetotal area within thedrip line of the canopy. Luminaires No 0.655 0.908 1.135
qualifying for this allowance shall be located under the canopy. allowance wi/ft? wift? wift?
Nonsales canopies. Allowance for the total areawithin the drip line of the canopy. Luminaires 0.084 0.205 0.408 0.585
qualifying for this allowance shall be located under the canopy. wift? wi/ft2 wi/ft? wi/ft?
Guard stations. Allowance up to 1,000 square feet per vehicle lane. Guard stations provide access

to secure areas controlled by security personnel who stop and may inspect vehicles and vehicle 0.154 0.355 0.708 0.985
occupants, including identification, documentation, vehicle license plates and vehicle contents. wift? wift? wift? wift?
Qualifying luminaires shall be within two mounting heights of a vehicle lane or the guardhouse.

Student pick-up/drop-off zone. Allowance for the area of the student pick-up/drop-off zone, with

or without canopy, for preschool through 12th grade school campuses. A student pick-up/drop off

zoneisacurbside, controlled traffic area on a school campus where students are picked up and No 0.12 0.45 No
dropped off from vehicles. The allowed area shall be the smaller of the actual width or 25 feet, times | allowance w/ft2 w/ft2 allowance
the smaller of the actual length or 250 feet. Qualifying luminaires shall be within two mounting

heights of the student pick-up/drop-off zone.

Outdoor dining. Allowance for the total illuminated hardscape of outdoor dining. Outdoor dining 0.014 0135 0.258 0.435

areas are hardscape areas used to serve and consume food and beverages. Qualifying luminaires w2 wift2 Wift2 wWit2
shall be within 2 mounting heights of the hardscape area of outdoor dining.

Special security lighting for retail parking and pedestrian har dscape. This additional allowance 0.007 0.009 0.019 N
isfor illuminated retail parking and pedestrian hardscape identified as having special security needs. W2 Wift2 WiFt2 all OWZ\noe
This allowance shall bein addition to the building entrance or exit allowance.
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ADDITIONAL LIGHTING POWER ALLOWANCE FOR ORDINANCE REQUIREMENTS

TABLE A5.209.4-C

ADDITIONAL LIGHTING POWER ALLOWANCE (W/ft?) WHEN AVERAGE LIGHT LEVELS ARE REQUIRED BY LOCAL ORDINANCE.

(horizontal foc?fg:r;rdelis, AVERAGE) Lighting Zone 1 Lighting Zone 2 Lighting Zone 3 Lighting Zone 4
0.5 0 0 0 0
1.0 0.004 0 0 0
15 0.024 0.015 0 0
20 0.044 0.035 0 0
3.0 0.084 0.075 0.028 0.005
4.0 or greater 0.124 0.115 0.068 0.045
ADDITIONAL LIGHTING POWER ALLOWANCE (W/ft?) WHEN MINIMUM LIGHT LEVELS ARE REQUIRED BY LOCAL ORDINANCE.
(horizontal fogf—%glr:ceﬂdes, MINIMUM) Lighting Zone 1 Lighting Zone 2 Lighting Zone 3 Lighting Zone 4
0.5 0.044 0 0 0
1.0 0.124 0.035 0 0
15 0.164 0.115 0.068 0.045
2.0 0.164 0.155 0.108 0.085
30 0.164 0.155 0.108 0.085
4.0 or greater 0.164 0.155 0.108 0.085

Ab5.209.5.2 Alternate lighting sources. The sign shall
comply if it is equipped only with one or more of the fol-

lowing light sources:

Exception: Single voltage external power supplies
that are designed to convert 120 volt AC input into

lower voltage DC or AC output and have a name-

Ab5.209.5.2.1 High pressure sodium lamps; or
Ab5.209.5.2.2 Metal halide lamps that are:

1. Pulse start or ceramic served by a ballast that has
aminimum efficiency of 88 percent or greater or

2. Pulse start that are 320 watts or smaller, are not
250 watt or 175 watt lamps and are served by a
ballast that has a minimum efficiency of 80 per-
cent.

Where ballast efficiency is the measured output
wattage to the lamp divided by the measured operating
input wattage when tested according to ANSI C82.6-
2005; or

A5.209.5.2.3 Neon or cold cathode lamps with trans-
former or power supply efficiency greater than or equal
to the following:

1. A minimum efficiency of 75 percent when the
transformer or power supply rated output current
islessthan 50 mA; or

2. A minimum efficiency of 68 percent when the
transformer or power supply rated output current
is50 mA or greater.

Where the ratio of the output wattage to the input
wattage is at 100-percent tubing load; or

Ab.209.5.2.4 Fluorescent lamps with a minimum color
rendering index (CRI) of 80; or

Ab5.209.5.25 Light emitting diodes (LEDs) with a
power supply having an efficiency of 80 percent or
greater; or

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE
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plate output power less than or equal to 250 watts,
shall comply with the applicable requirements of the
Appliance Efficiency Regulations, Title 20.

A5.209.5.2.6 Compact fluorescent lamps that do not
contain medium screw base sockets (E24/E26); or

Ab.209.5.2.7 Electronic ballasts with a fundamental
output frequency not less than 20 kHz;

Exception 1to Section A5.209.5; Unfiltered incandescent
lamps that are not part of an electronic message center
(EMC), an internally illuminated sign or an externaly illu-
minated sign.

Exception 2 to Section A5.209.5: Exit signs. Exit signs
shall meet the requirements of the Appliance Efficiency
Regulations.

Exception 3 to Section A5.209.5: Traffic Signs. Traffic
signs shall meet the requirements of the Appliance Effi-
ciency Regulations.

Ab5.209.6 Sign lighting controls. All signs with permanently
connected lighting shall meet the requirements below:

1. Automatic time switch control. All signs with perma-
nently connected lighting shall be controlled with an
automatic time switch control that complies with the
applicable requirements of Section A5.209.1.

2. Photocontrol or outdoor astronomical time switch con-
trol. All outdoor signs shall be controlled with a photo-
control or outdoor astronomical time switch control.

Exception: Outdoor signs in tunnels and large cov-
ered areas that reguire illumination during daylight
hours.
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3. Dimming. All outdoor signs shall be controlled with a
dimmer that provides the ability to automatically
reduce sign power by a minimum of 65 percent during
nighttime hours.

Exceptions:

1. Signsthat are illuminated for less than 1 hour
per day during daylight hours.

2. Outdoor signs in tunnels and large covered
areas that require illumination during daylight
hours.

3. Meta halide, high pressure sodium, cold cath-
ode and neon lamps used to illuminated signs
or parts of signs.

4. Demand Responsive Electronic Message Cen-
ter Control. An Electronic Message Center
(EMC) having a new connected lighting
power load greater than 15 kW shall have a
control installed that is capable of reducing the
lighting power by a minimum of 30 percent
when receiving a demand response signa that
issent out by the local utility.

5. EMCsrequired by ahedlth or life safety statue
ordinance or regulation, including but not lim-
ited to exit signs and traffic signs.

A5.209.7 Nonresidential lighting control acceptance. Before
an occupancy permit is granted for anew building or space or a
new lighting system serving a building, space or site is oper-
ated for normal use, al indoor and outdoor lighting controls
serving the building, space or site shall be certified as meeting
the Acceptance Requirements for Code Compliance. A Certifi-
cate of Acceptance shall be submitted to the enforcement
agency under Section 10-103(a) of Title 24, Part 1, that:

1. Certifies that plans, specifications, installation certifi-
cates and operating and maintenance information meet
the requirements of Title 24, Part 6.

2. Certifies that automatic daylighting controls meet the
applicable reguirements of Sections A5.209.1 and
A5.209.2.3.2.4.

3. Certifies that when a multilevel astronomical time
switch is used to meet Exception 3 to Section
Ab.209.2.3.2.2 all genera lighting in the skylit areais
controlled by amultilevel astronomical time switch that
meets the applicable requirements of Section A5.209.1
and that has an override switch that meets the require-
ments of Section A209.2.4.2.

4. Certifies that lighting controls meet the requirements of
Sections A5.209.2.1 through A5.209.2.3 and Title 24,
Part 6, Sections 131(e) and (f) and 146(a)2, as applicable.

5. Certifies that automatic lighting controls meet the
applicable requirements of Sections A5.209.1 and
A5.209.2.4.

6. Certifies that occupant-sensors meet the applicable
requirements of Sections A5.209.1 and A5.209.2.4.

7. Certified that outdoor lighting controls meet the appli-
cable requirements of Sections A5.209.1 and A5.209.3.

204

SECTION A5.210 [OSHPD 1, 2 & 4]
APPLIANCES

A5.210.1 Appliances regulated by the Appliance Effi-
ciency Regulations. Any appliance for which there is a Cali-
fornia standard established in the Appliance Efficiency
Regulations may be installed only if the manufacturer has
certified to the Commission, as specified in those regulations,
that the appliance complies with the applicable standard for
that appliance.

Note: For certified appliances, go to www.energy.ca.gov/
appliances/database/.

Division A54 — MATERIAL CONSERVATION AND
RESOURCE EFFICIENCY

SECTION A5.401
GENERAL

A5.401.1 Scope. The provisions of this chapter shall outline
means of achieving material conservation and resource effi-
ciency through reuse of existing building stock and materials;
use of recycled, regional, rapidly renewable and certified
wood materials; and employment of techniques to reduce pol-
[ution through recycling of materials.

SECTION A5.407 [OSHPD 1, 2 & 4]
WATER RESISTANCE AND MOISTURE
MANAGEMENT

Ab5.407.3 Weather protection. Provide a weather-resistant
exterior wall and foundation envelope as required by Califor-
nia Building Code Section 1403.2 and California Energy
Code Section 150, manufacturer’s installation instructions or
local ordinance, whichever is more stringent.

A5.407.4 Moisture control. Employ moisture control mea-
sures by the following methods.

A5.407.4.1 Sprinklers. Design and maintain landscape
irrigation systemsto prevent spray on structures.

Ab5.407.4.2 Entries and openings. Design exterior entries
and/or openings subject to foot traffic or wind-driven rain
to prevent water intrusion into buildings.

Notes:

1. Use features such as overhangs and recesses and
flashings integrated with a drainage plane.

2. Use nonabsorbent floor and wall finishes within
at least two feet around and perpendicular to such
openings.

SECTION A5.408
CONSTRUCTION WASTE REDUCTION,
DISPOSAL AND RECYCLING

A5.408.5 Construction waste diversion. [OSHPD 1, 2 & 4]
Establish a construction waste management plan for the
diverted materials or meet local construction and demolition
waste management ordinance, whichever is more stringent.

Ab5.408.6 Construction waste reduction of at least 50 per-
cent. [OSHPD 1, 2 & 4] Recycle and/or salvage for reuse a
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minimum of 50 percent of the nonhazardous construction and
demolition debris or meet alocal construction and demolition
waste management ordinance, whichever is more stringent.
Calculate the amount of materials diverted by weight or vol-
ume, but not by both.

Exceptions:
1. Excavated soil and land-clearing debris.

2. Alternate waste reduction methods developed by
working with local agenciesif diversion or recycle
facilities capable of compliance with this item do
not exist.

A5.408.7 Excavated soil and land clearing debris.
[OSHPD 1, 2 & 4] 100 percent of trees, stumps, rocks and
associated vegetation and soils resulting primarily from land
clearing shall be reused or recycled. For a phased project,
such material may be stockpiled on site until the storage site
is developed.

SECTION A5.410
BUILDING MAINTENANCE AND OPERATION

A5.410.6 Recycling by occupants. [OSHPD 1, 2 & 4] Pro-
vide readily accessible areas that serve the entire building and
are identified for the depositing, storage and collection of
nonhazardous materials for recycling, including (at a mini-
mum) paper, corrugated cardboard, glass, plastics and metals.

Division A5.5—-ENVIRONMENTAL QUALITY

SECTION A5.504
POLLUTANT CONTROL

A5.504.4.5.1 No-added for maldehyde. Use composite
wood products approved by the Cdifornia Air
Resources Board (ARB) as no-added formaldehyde
(NAF) based resins or ultra-low-emitting formaldehyde
(ULEF) resins.

Notes:

1. See Title 17, Section 93120.3(c) and (d),
respectively.

2. Documentation must be provided verifying that
materials are certified to meet the pollutant
emission limits. A list of manufacturers and
their NAF and ULEF certified materialsis pro-
vided a http://www.arb.ca.gov/toxics/comp-
wood/ naf_ulef/ listofnaf_ulef.htm.

A5.504.4.9 Acoustical ceilings and wall panels. Comply
with Chapter 8 in Title 24, Part 2, the California Building
Code and with the VOC-emission limits defined in the
2009 CHPS criteria and listed on its High Performance
Products Database.

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE

A5.504.4.9.1 Verification of compliance. Documenta-
tion shall be provided verifying that acoustical finish
materials meet the pollutant emission limits.

Note: Products compliant with CHPS criteria certi-
fied under the Greenguard Children & Schools pro-
gram may also be used.

Note: [OSHPD 1, 2 &4] Documentation shall be
provided that verifies that finish materials are certi-
fied to meet the pollutant emission limits.

A5.504.5 Hazar dous particulates and chemical pollutants.
Minimize and control pollutant entry into buildings and
cross-contamination of regularly occupied aress.

A5.504.5.1 Entryway systems. Install permanent entry-
way systems measuring at least six feet in the primary
direction of travel to capture dirt and particulates at entry-
ways directly connected to the outdoors.

1. Qualifying entryways are those that serve as regular
entry points for building users.

2. Acceptable entryway systems include, but are not
limited to, permanently installed grates, grilles or
slotted systems that allow cleaning underneath.

3. Roll-out mats are acceptable only when maintained
regularly by janitorial contractors as documented in
service contract or by in-house staff as documented
by written policies and procedures.

A5.504.8 Finish material pollutant control. [OSHPD 1, 2
& 4] Finish materials shall comply with Sections A5.504.4.1
through A5.504.4.5.

A5.504.8.1 Adhesives, sealants and caulks. Adhesives,
sealants and caulks used on the project shall meet the
requirements of the following standards:

1. Adhesives, adhesive bonding primers, adhesive
primers, sealants, sealant primers and caulks shall
comply with local or regional air pollution control or
air quality management district rules where applica-
ble or SCAQMD Rule 1168 VOC limits, as shown
in Tables A5.504.8.1 and A5.504.8.2. Such products
also shall comply with the Rule 1168 prohibition on
the use of certain toxic compounds (chloroform, eth-
ylene dichloride, methylene chloride, perchloroeth-
ylene and trichloroethylene), except for aerosol
products as specified in Subsection 2, below.

2. Aerosol adhesives and smaller unit sizes of adhe-
sives and sealant or caulking compounds (in units of
product, less packaging, which do not weigh more
than one pound and do not consist of more than 16
fluid ounces) shall comply with statewide VOC
standards and other requirements, including prohibi-
tions on use of certain toxic compounds, of Califor-
nia Code of Regulations, Title 17, commencing with
Section 94507.

Note: Title 17 may be found at http://ccr.oal .ca.gov/.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.504.8.1
ADHESIVE VOC LIMIT™2
Less Water and Less Exempt Compounds in Grams per Liter

TABLE A5.504.8.2
SEALANT VOC LIMIT
Less Water and Less Exempt Compounds in Grams per Liter

1. If an adhesive is used to bond dissimilar substrates together the adhesive
with the highest VOC content shall be allowed.

2. For additionad information regarding methods to measure the VOC content

specified in this table, see South Coast Air Quality Management District
Rule 1168, http://www.arb.ca.gov/DRDB/SC/CURHTML/R1168.PDF.

Ab5.504.8.3 Paints and coatings. Architectural paints and
coatings shal comply with VOC limits in Table 1 of the
ARB Architectural Coatings Suggested Control Measure, as
shown in Table A5.504.8.3, unless local limits apply. The
VOC content limit for coatings that do not meet the defini-
tions for the speciaty coatings categories listed in Table
Ab5.504.8.3, shall be determined by classifying the coating
as a Flat, Nonflat or Nonflat-High Gloss coating, based on
its gloss, as defined in Subsections 4.21, 4.36 and 4.37 of
the 2007 Cdlifornia Air Resources Board, Suggested Con-
trol Measure and the corresponding Flat, Nonflat or Non-
flat-High Gloss VOC limit in Table A5.504.8.3 shall apply.
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ARCHITECTURAL APPLICATIONS CURRENT VOC LIMIT SEALANTS CURRENT VOC LIMIT
Indoor carpet adhesives 50 Architectural 250
Carpet pad adhesives 50 Marine deck 760
Outdoor carpet adhesives 150 Nonmembrane roof 300
Wood flooring adhesive 100 Roadway 250
Rubber floor adhesives 60 Single-ply roof membrane 450
Subfloor adhesives 50 Other 420
Ceramic tile adhesives 65 SEALANT PRIMERS
VCT and asphalt tile adhesives 50 Architectural
- Nonporous 250
Drywall and panel adhesives 50 Porous 775
Cove base adhesives S0 Modified bituminous 500
Multipurpose construction adhesives 70 Marine deck 760
Structural glazing adhesives 100 Other 750
Single-ply roof membrane adhesives 250 Note: For additional information regarding methods to measure the VOC
Other adhesive not specifically listed 50 content specified in these tables, see South Coast Air Quality Management
District Rule 1168: http://www.arb.ca.gov/DRDB/SC/CURHTML/
SPECIALTY APPLICATIONS R1168.PDF.
PVC welding 510 A5,504.8.3.1 Aerosol paints and coatings. Aerosol
CPVC welding 490 paints and coatings shall meet the Product-Weighted
ABSwelding 305 MIR Limits for ROC in Section 94522(a)(3) and other
_ : requirements, including prohibitions on use of certain
Plastic cement welding 250 toxic compounds and ozone depleting substances, in
Adhesive primer for plastic 550 Sections 94522(c)(2) and (d)(2) of California Code of
Contact adhesive 80 gzgtzjz)atior:js,_ Title 172j cct>rr]nn_1en_csi[;!gt_ Withf tﬁecté on
- . ; and in areas under the jurisdiction of the Bay
Special purpose contact adhes'\_’e 250 Area Air Quality Management District additionally
Structural wood member adhesive 140 comply with the percent VOC by weight of product
Top and trim adhesive 250 limits of Regulation 8 Rule 49.
SUBSTRATE SPECIFIC APPLICATIONS Ab5.504.8.3.2 Verification. Verification of compliance
Metal to metal 30 with this section shall be provided at the request of the
. enforcing agency. Documentation may include, but is
Plastic foams- 50 not limited to, the following:
\F/>Vor<c);s material (except wood) 28 1. Manufacturers product specification.
o ) e . .
- 2. Field verification of on-site product containers.
Fiberglass 80

Ab5.504.8.4 Carpet systems. All carpet instaled in the
building interior shall meet the testing and product
requirements of one of the following:

1. Carpet and Rug Ingtitute’s Green Label Plus Program.

2. Cdifornia Department of Public Health Standard Prac-
tice for the testing of V OCs (Specification 01350).

3. NSF/ANSI 140 at the Gold level.
4. Scientific Certifications Systems Sustainable Choice.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

TABLE A5.504.8.3
VOC CONTENT LIMITS FOR ARCHITECTURAL COATINGS? 3
Grams of VOC Per Liter of Coating,
Less Water and Less Exempt Compounds

A5.504.8.4.1 Carpet cushion. All carpet cushion
installed in the building interior shall meet the require-
ments of the Carpet and Rug Institute Green Label pro-

EFFECTIVE | EFFECTIVE gram.
COATING CATEGORY 1/1/2010 1/1/2012 . .
S . - A5.504.8.4.2 Carpet adhesive. All carpet adhesive
. ath;?“”i? = shall meet the requirements of Table A5.504.8.1.
Nonflat (;IO hm?s T 5 A5.504.8.5 Composite wood products. Hardwood ply-
onfiat-high gloss coatings wood, particleboard and medium density fiberboard com-
Spec'_a“y coatings posite wood products used on the interior or exterior of the
Aluminum roof coatings 400 building shall meet the requirements for formaldehyde as
Basement specialty coatings 400 specified in ARB’s Air Toxics Control Measure for Com-
Bituminous roof coatings 50 posite Wood (17 CCR 93120 et seq.), by or before the
BitUMiNoUS roof primers 350 dates specified in those sections, as shown in Table
Bond breakers 350 A5.504.85
Concrete curing compounds 350 FORTI\;IAABLLIDEEﬁE\)('gcl)ELlLBISIITS .
Concrete/masonry sealers 100
, Current Jan 1, July 1,
Driveway sealers 50 Product Limit 2012 2012
Dry fog coatings 150 Hardwood plywood veneer core 0.05
Faux finishing coatings 350 Hardwood plywood composite core | 0.08 0.05
Fire-res Stl. ve coatings 350 Particle board 0.0
Floor coatings 100 Modium densitv fiberboard 011
Form-release compounds 250 : um .ensty |.er 'oar ~ i
Graphic arts coatings (Sgn paints) 500 Thin medium density fiberboard 0.21 A3
High-Temperature coatings 420 1. Vauesin this table are derived from those specified by the California Air
Industria maint 4 550 Resources Board, Air Toxics Control Measure for Composite Wood as
ndustrial mamntenance coatings tested in accordance with ASTM E1333-96 (2002). For additional
Low solids coatings® 120 information, see California Code of Regulations, Title 17, Sections 93120
Magnesite cement coatings 450 through 93120.12. , , ,
- - 2. Thin medium density fiberboard has a maximum thickness of eight
Mastic texture coatings 100 millimeters.
Metallic pigmented coatings 500 . . .
Multicolor coaings 55 A5.504.8.5.2 Documentation. Verification of compli-
—hon ance with this section shall be provided as requested by
Pretreatment wash primers 420 the enforcing agency. Documentation shall include at
Reactive pene.tratlng sealers 350 1. Product certifications and specifications.
Recycled coatings 250 ] .
Roof Coalings =) 2. Chain of custody certifications. _
Rust preventative coatings 400 250 3. Other methods acceptable to the enforcing agency.
Shellacs: A5.504.9 Environmental tobacco smoke (ETS) control.
Clear 730 [OSHPD 1, 2 & 4] Where outdoor areas are provided for
Opaque 550 smoking, prohibit smoking within 25 feet of building entries,
Specidty primers, sealers and undercoaters| 350 100 outdoor air intakes and operable windows and within the
Stains 250 building, if not aready prohibited by other laws or regula-
Stone consolidants 250 tions, or as enforced by ordinances, regulations or palicies of
Swimming pool coaings 320 any city, county, city anq county, Califo_rnia_Community Col-
. : : lege, campus of the California State University or campus of
Traffic marking coatings 100 : . - - - h
_ a : the University of California, whichever are more stringent.
Tub and tile refinish cosiings 420 When ordinances, regulations or policies are not in place,
Waterproofing membranes 250 post signage to inform building occupants of the prohibitions.
Wood coatings 275
Wood preservatives 350
1. Grams of VOC Per liter of coating, including water and including exempt INDOOR MOISTURE CONTROL
compounds. A5.505.2 Indoor moisture control. Buildings shall meet or

2. The specified limits remain in effect unless revised limits are listed in
subsequent columns in the table.

3. Values in this table are derived from those specified by the Cdlifornia Air
Resources Board, Architectura Coatings Suggested Control Measure,
February 1, 2008. More information is available at Air Resources Board.
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exceed the provisions of California Building Code, CCR,
Title 24, Part 2, Sections 1203 and Chapter 14.
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NONRESIDENTIAL OCCUPANCIES
APPLICATION CHECKLIST [OSHPD 1, 2 and 4]

COMPLIANCE LEVELS
VOLUNTARY
Mandatory CALGreen
FEATURE OR MEASURE CALGreen Tier 1 Tier 2 NOTES
DIVISION A5.1 — PLANNING AND DESIGN
SECTION Site Development
Ab5.106.9 Building orientation. Locate and orient the building as follows:
1. When site and location permit, orient the building with the long sides facing north and south. O O
2. Protect the building from thermal loss, drafts and degradation of the building envelope
caused by wind and wind-driven materials such as dust.
DIVISION A5.2 —ENERGY EFFICIENCY
SECTION A5.203 Perfor mance M easur es
Ab5.203.1 Energy performance. [OSHPD 1]
A5.203.1.1 CALGreen Tier 1. [OSHPD 1] Buildings must comply with the latest edition of m|
“Savings By Design, Healthcare Modeling Procedures.”
A.5.203.1.2 CALGreen Tier 2. [OSHPD 1] Buildings must exceed the latest edition of O
“Savings By Design, Healthcare Modeling Procedures’ by 15 percent.
SECTION A5.204 Prescriptive M easures
A5.204.1 ENERGY STAR equipment and appliances. All equipment and appliances provided
by the builder shall be ENERGY STAR labeled if ENERGY STAR is applicable to that O O
equipment or appliance.
Ab.204.4 Commissioning. Building commissioning for all building systems covered by T24, O O
Part 6, process systems and renewable energy systems shall be included in the design and
construction processes of the building project. Commissioning requirements shall include as a
minimum items listed in Section A5.204.4.
Ab5.204.4.1 Owner’s Project Requirements (OPR). Documented before the design phase of O O
the project begins the OPR shall include items listed in Section A5.204.4.
Ab5.204.4.2 Basis of Design (BOD). A written explanation of how the design of the building (m} O

systems meets the OPR shall be completed at the design phase of the building project and
updated periodically to cover the systems listed in Section A5.204.4.2.
Ab5.204.4.3 Commissioning plan. A commissioning plan describing how the project will be O O
commissioned shall be started during the design phase of the building project and shall include
asaminimum items listed in Section A5.204.4.3.
Ab5.204.4.4 Functional performance testing shall demonstrate the correct installation and O O
operation of each component, system and system-to-system interface in accordance with the
approved plans and specifications.
Ab5.204.4.5 Post construction documentation and training. A systems manual and systems
operations training are required.
Ab5.204.4.5.1 Systems manual. The systems manual shall be delivered to the building owner
and facilities operator and shall include the items listed in Section A5.204.4.5.1.
Ab5.204.4.5.2 Systems operationstraining. The training of the appropriate maintenance
staff for each equipment type and/or system shall include as aminimum items listed in
Section A5.204.4.5.2.
A5.204.4.6 Commissioning report. A complete report of commissioning process activities O O
undertaken through the design, construction and postconstruction phases of the building project
shall be completed and provided to the owner.

AL.204.6 Building orientation and shading. Locate orient and shade the building as required in O O
Section A5.106.11.

SECTION A5.205 Building Envelope
Ab5.205.1 Fenestration products and exterior doors.

Ab5.205.1.1 Certification of fenestration productsand exterior door other than field- O O
fabricated.
A5.205.1.2 Installation of field-fabricated fenestration and exterior doors. O O
Ab5.205.2 Joints and other openings. m} O
Ab.205.3 Installation and roofing products. O O
continued
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

NONRESIDENTIAL OCCUPANCIES

APPLICATION CHECKLIST [OSHPD 1, 2 and 4]

FEATURE OR MEASURE

COMPLIANCE LEVELS

Mandatory
CALGreen

VOLUNTARY
CALGreen

Tier 1

Tier 2

NOTES

SECTION A5.207 HVAC Design, Equipment and Installation

Ab.207.1 Space-conditioning equipment certification by manufacturers.
A5.207.1.1 Efficiency.
A5.207.1.2 Controlsfor heat pumpswith supplementary electric resistance heaters.
A5.207.1.3 Thermostats.
A5.207.1.4 Gas-and oil-fired furnace standby loss controls.

A5.207.2 Space conditioning systems.
A5.207.2.1 Supply air temperaturereset controls.
Ab5.207.2.2 Electric resistance heating.
A5.207.2.3 Heat rejection systems.
Ab5.207.2.4 Hydronic system measures.
A5.207.2.5 Air distribution system duct leakage sealing.
Ab5.207.2.6 Variable air volume control for single zone systems.

Ab5.207.3 Service water-heating systems and equipment.
A5.207.3.1 Certification by manufacturers.
Ab.207.3.2 Efficiency.
Ab5.207.3.3 Installation.

A5.207.4 Natural gas central furnaces, cooking equipment and pool and spa heaters. Pilot
lights prohibited.

A5.207.5 Controlsfor space-conditioning systems.
Ab5.207.5.1 Thermostatic controls for each zone.
A5.207.5.2 Criteriafor zonal thermostatic controls.
A5.207.5.3 Heat pump controls.
A5.207.5.4 Dampersfor air supply and exhaust equipment.
Ab.207.5.5 Automatic demand shed controls.

Ab.207.6 Pipeinsulation.

O 000000 O|O0000000000Ooooooo

O 000000 O |O000O0O00000o00Ooooooo

SECTION A5.209 Lighting

A5.209.1 Lighting control devices, ballasts and luminaires.
A5.209.1.1 All devices: Instructions and calibration.
A5.209.1.2 Indicator lights.

A5.209.1.3 Automatic time switch control devices.

A5.209.1.4 Occupant sensor s, motion sensors and vacancy sensors.
A5.209.1.5 Multilevel occupant sensor.

A5.209.1.6 Automatic daylighting control devices.

A5.209.1.7 Interior Photosensors.

Ab.209.1.8 Multilevel astronomical time-switch controls.
A5.209.1.9 Outdoor astromomical time-switch controls.
Ab5.209.1.10 Dimmers.

Ab5.209.2 Indoor lighting controls.
Ab5.209.2.1 Area controls.
A5.209.2.2 M ultilevel lighting contrals.
A5.209.2.3 Daylight areas.
A5.209.2.3.1 Daylight area.
Ab5.209.2.3.1.2 Daylight area, primary sidelit.
A5.209.2.3.1.3 Daylight area, secondary sidelit.
Ab5.209.2.3.1.4 Daylight area, skylit.
A5.209.2.3.2 Controlsfor luminaires providing general lighting that arein or arepartially
in the skylit daylight area and or the primary sidelit daylight area.
Ab5.209.2.4 Shut-off controls.

A5.209.3 Outdoor lighting controlsand equipment.
A5.209.3.1 Outdoor lighting.
A5.209.3.2 Luminair e cutoff requirements.
A5.209.3.3 Controlsfor outdoor lighting.

00000 OOOoOoOoOoOoOoOooooooOoooooo
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NONRESIDENTIAL OCCUPANCIES
APPLICATION CHECKLIST [OSHPD 1, 2 and 4]

COMPLIANCE LEVELS
VOLUNTARY
Mandatory CALGreen
FEATURE OR MEASURE CALGreen Tier 1 Tier 2 NOTES
A5.209.4 Outdoor lighting. O O
A5.209.4.1 Outdoor lighting power trade-offs. O O
A5.209.4.2 Outdoor lighting power. O |
Ab5.209.4.3 Calculation of actual lighting power. O O
A5.209.4.4 Calculation of allowed lighting power . O |
Ab5.209.4.4.1 General hardscape lighting allowance. O O
A5.209.4.4.2 Additional lighting power allowance for specific applications. O |
Ab5.209.4.4.3 Additional lighting power allowance for local ordinance requirements. O O
Ab5.209.5 Signs. O O
Ab5.209.5.1 Maximum allowed lighting power . O O
Ab5.209.5.2 Alter nate lighting sour ces. O O
Ab.209.6 Sign lighting controals. O O
A5.209.7 Nonresidential lighting control acceptance. O O
SECTION A5.210 Appliances
Ab5.210.1 Appliancesregulated by the appliance efficiency regulations.
DIVISION A5.4- MATERIAL CONSERVATION AND RESOURCE
EFFICIENCY
SECTION A5.407 Water Resistance and M oisture M anagement
Ab5.407.3 Weather Protection. O O
Ab5.407.4.1 Moisture control. O O
Ab5.407.4.2 Sprinklers. O (]
A5.407.4.3 Entries and openings. O O
SECTION A5.408 Construction Waste Reduction, Disposal and Recycling
A5.408.5 Construction waste diver sion. Establish a construction waste management plan or O O
meet local ordinance, whichever is more stringent.
Ab5.408.6 Construction waste. Recycle and/or salvage for reuse a minimum of 50 percent of O |
nonhazardous construction and demolition debris or meet local ordinance, whichever is more
stringent.
Exceptions:

1. Excavated soil and land-clearing debris.
2. Alternate waste reduction methods developed by working with local agenciesif diversion
or recycle facilities capable of compliance with thisitem do not exist.

Ab5.408.7 Excavated soil and land clearing debris. 100 percent of trees, stumps, rocks and O O
associated vegetation and soils resulting primarily from land clearing shall be reused or recycled.

SECTION A5.410 Building M aintenance and Operation

A5.410.6 Recycling by occupants. Provide readily accessible areas that serve the entire building
and are identified for the depositing, storage and collection of nonhazardous materials for O O

recycling.
DIVISION A5.5—-ENVIRONMENTAL QUALITY
SECTION A5.504 Pallutant Control

A5.504.4.5.1 No-added for maldehyde. Use composite wood products approved by the O O
California Air Resources Board (ARB) as no-added formaldehyde (NAF) based resins or ultra-
low-emitting formaldehyde (UL EF) resins.
Notes:
1. SeeTitle 17, Section93120.3(c) and (d), respectively.
2. Documentation must be provided verifying that materials are certified to meet the pollutant 0O O
emission limits. A list of manufacturers and their NAF and ULEF certified materiasis
provided at http://www.arb.ca.gov/toxics/compwood/naf_ulef/listofnaf_ulef.htm.
A5.504.8 Finish material pollutant control. Finish materials shall comply with Sections O O
A5.504.8.1 through A5.504.8.4.
Ab5.504.8.1 Adhesives, sealantsand caulks. Adhesives, sealants and caulks used on the project
shall meet the requirements of the following standards.
1. Adhesives, adhesive bonding primers and adhesive primers, sealants and sealant primers
shall comply with Table A5.504.8.1.
2. Aerosol adhesives shall meet the requirements of California Code of Regulations,
Title 17, commencing with Section 94507, http://ccr.oal.ca.gov/.
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APPENDIX A6.1 — VOLUNTARY STANDARDS FOR HEALTH FACILITIES [OSHPD 1, 2 & 4]

NONRESIDENTIAL OCCUPANCIES
APPLICATION CHECKLIST [OSHPD 1, 2 and 4]

COMPLIANCE LEVELS

VOLUNTARY
Mandatory CALGreen
FEATURE OR MEASURE CALGreen Tier 1 Tier 2 NOTES
A5.504.8.3 Paints and coatings. Architectural paints and coatings shall comply with Table (m} O
A5.504.8.3.

Ab5.504.8.3.2 Verification. (m] [m|
Ab5.504.8.4 Car pet systems. All carpet installed in the building interior shall meet the testing O O
and product requirements of one of the standards listed in Section A5.504.8.3.

A5.504.8.4.1 Carpet cushion. All carpet cushion installed in the building interior shall meet O O

the requirements of the Carpet and Rug Institute Green Label program.

A5.504.8.4.2 Car pet adhesive. All carpet adhesive shall meet the requirements of Table O O

A5.504.8.1.

A5.504.8.5 Compositewood products. Hardwood plywood, particleboard and medium density m| O
fiberboard composite wood products used on the interior or exterior of the building shall meet
the requirements for formal dehyde as specified in Table A5.504.8.

A5.504.8.5.2 Documentation.V erification of compliance with this section shall be provided O O

as requested by the enforcing agency. Documentation shall include at least one of the

following.

1. Product certifications and specifications
2. Chain of custody certifications
3. Other methods acceptable to the enforcing agency
A5.504.4.9 Acoustical ceilingsand wall panels. Comply with Chapter 8in Title 24, Part 2 and O O

with the VOC-emission limits defined in the CHPS Low-emitting Materials List.

AB5.504.5 Hazar dous particulates and chemical pollutants. Minimize and control pollutant
entry into buildings and cross-contamination of regularly occupied areas.
A5.504.5.1 Entryway systems. Install permanent entryway systems measuring at least six feet
inthe primary direction of travel to capture dirt and particulates at entryways directly connected
to the outdoors as listed in Items 1 through 3 in Section A5.504.5.1.

A5.504.9 Environmental tobacco smoke (ETS) control. Prohibit smoking within 25 feet of
building entries, outdoor air intakes and operable windows and in buildings; or as enforced by
ordinances, regulations or policies of any city, county, city and county, California Community (| O
College, campus of the California State University or campus of the University of California,
whichever are more stringent.

SECTION A5.505 Indoor Moisture Control

A5.505.2 Indoor moisture control. Buildings shall meet or exceed the provisions of California
Building Code, CCR, Title 24, Part 2, Section 1203 and Chapter 14.

SECTION A5.507 Environmental Comfort
Reserved
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HISTORY NOTE APPENDIX

California Green Building Standards Code
Title 24, Part 11, California Code of Regulations (CCR)

For prior history, see the History Note Appendix to the
California Green Building Sandards Code, 2016 Edition,
effective January 1, 2017.

1. (BSC 06/18, HCD 06/18, DSA-SS 07/18, CEC 01/18)
Repeal, amend and add provisions in the 2019 Califor-
nia Green Building Standards Code for residential,
nonresidential and public school buildings. Effective on
January 1, 2020.
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ASSESSMEN

center

The ICC Assessment Center (formerly known as ICC Certification & Testing) provides nationally recognized
credentials that demonstrate a confirmed commitment to protect public health, safety, and welfare. Raise the
professionalism of your department and further your career by pursuing an ICC Certification.

ICC Certifications offer:

- Nationwide recognition - Superior knowledge
- Increased earning potential - Validation of your expertise
- Career advancement - Personal and professional satisfaction

Exams are developed and maintained to the highest standards, which includes continuous peer review by
national committees of experienced, practicing professionals. ICC is continually evolving exam offerings,
testing options, and technology to ensure that all building and fire safety officials have access to the tools and
resources needed to advance in today’s fast-paced and rapidly-changing world.

Enhancing Exam Options

Effective July 2018, the Assessment Center enhanced and streamlined exam options and now offers only
computer based testing (CBT) at a test site and PRONTO. We no longer offer paper/pencil exams.

Proctored Remote Online Testing Option (PRONTO)
Taking your next ICC certification exam is more convenient, more
comfortable and more efficient than ever before with PRONTO.

e
PRONTO provides a convenient testing experience that is accessible ru n II'O

24 hours a day, 7 days a week, 365 days a year. Required hardware/ ICC ONLINE EXAMS
software is minimal — you will need a webcam and microphone, as
well as a reasonably recent operating system.

Whether testing in your office or in the comfort of your home, your ICC exam will continue to maintain its
credibility while offering more convenience, allowing you to focus on achieving your professional goals.
The Assessment Center continues to add exams to the PRONTO exam catalog regularly.
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